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This training school is presented 
specifically for commercial appli­
cators of agricultural chemicals 
by the University of Illinois at 
Urbana-Champaign, College of 
Agriculture, Cooperative Exten­
sion Service, and Illinois Natural 
History Survey, but is open to all 
persons involved in the handling 
of agricultural chemicals. The 
school promotes the proper, 
timely, and wise use of agricul­
tural chemicals. We gratefully 
acknowledge the assistance of 
officers of the Illinois Association 
of Aerial Applicators and the Ag­
ricultural Spraying Association 
in planning the program. Ab­
stracts in this manual bring to 
you the latest research informa­
tion, but do not constitute posi­
tive recommendation unless so 
stated. Statements made herein 
are the responsibility of either 
the speaker or the institution he 
represents. Reproduction and 
publication are permitted only 
with the approval of each author.
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1974 D ate Change 
26th Custom Spray School
JANUARY 8, 9,10,1974
We must change the date of this meeting to coin­
cide with the semester break. In 1973, the first 
semester will start in August, and the first-semes­
ter exams will be concluded by December 23. 
Registration for the second semester will begin 
on January 14, 1974. We can hold the school 
only during the week of January 1 or January 7.
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TWENTY-FIFTH ILLINOIS 
CUSTOM SPRAY OPERATORS TRAINING SCHOOL
January 24 and 25, 1973 
Illini Union Building
University of Illinois at Urbana-Champaign
Sponsors: Cooperative Extension Service, University of Illinois at Urbana-Champaign
College of Agriculture,Illinois Natural History Survey, Illinois Aerial 
Applicators Association, and Illinois Ground Operators Association.
Registration: Tuesday-~9:00 a.m. - 3:00 p.m.
7:30 p.m. - 9 :00 p.m.
Wednesday--8:00 a.m. - 5:00 p.m. 
Thursday --8:00 a.m. - 1:00 p.m.
Convention Center 
Ramada Inn
Illini Room, Illini Union
Special Events, Tuesday, January 23
1. Special Applicators Meetings 
RAMADA INN, Brundage § Zuppke Room
10:00 a.m. Effect of Federal Environmental Pesticide Control Act 
on Custom Pesticide Business in Illinois.......... H.B. Petty
Questions and Answers on Illinois Application
Licensing Laws........................................J.C. Hogancamp
Occupational Safety § Health Act (OSHA) as it
Affects Applicators .................................... J.C. Siemens
,1 T--. . . . . .  ..  ^ L.F. Johnson11:00 Illinois Aerial Applicators
Patio Room
Tree and Brush Canopy Penetration by Aerial Sprays........ L.F. Bouse
11:00 Illinois Fertilizer and Chemical Association: Ground Applicators Section
Brundage § Zuppke Room
The Way Spray Droplets F o r m ............................... B.J. Butler
11:45 Lunch
25th-Year Luncheon--Both Associations 
Fourth Floor, Ramada Hall
2:00 p.m.
To be 
announced
Business Sessions
Illinois Aerial Applicators Association--Patio Room
Illinois Ground Applicators Association--Brundage § Zuppke Room
Aerial Applicators Banquet--Ramada Hall, Fourth Floor
2. Special Silver Anniversary Smoker
RAMADA INN, Illiniwek Room 8:00 - 9:30 p.m.
This special event, encouraged by the Illinois Fertilizer and Chemical Association, 
will be sponsored by the various pesticide chemical companies who have attended the 
Illinois Custom Spray Operators Schools throughout the 25 years of its existence.
These companies are assuming part of the costs of this smoker.
Contact your dealer or one of the chemical pesticide companies about this event.
If you are in town, come to the Ramada Inn, Illiniwek Room, between 8:00 p.m. and 
9:30 p.m. to say hello to old friends, meet new friends, and visit with the speakers.
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FORMAL PROGRAM
Illini Union Building, Illini Room
WEDNESDAY, JANUARY 24, 1973 
ROBERT HOWELL, PRESIDING
8:30 a.m. Impact of Federal Environmental Pesticide
Control Act................................................ H.B. Petty
Educational Aids for Weed Control........................... R.L. Courson
Identifying and Controlling Pests of Turf
Weeds..................................................... A.J. Turgeon
Insects..................................................... F. Randell
Welcome.................................................. J.W. Peltason
Persistence Is Awarded...................................... O.G. Bentley
G. Sprugel, Jr.
9:55 Coffee
WELDON WADLEIGH, PRESIDING
10:15 In Retrospect and Perspective
Insect Control ..........................................  G.C. Decker
Weed Control............................................... F.w. Slife
The Future of Sex Pheromones in Insect Control ..........  H.H. Storey
Is Zero-Tillage for Y o u ? ............................... G.E. McKibben
Mycotoxins in Stored Grains.................................. E.E. Burns
Factors Affecting Herbicide Performance...................G.F. Warren
Predicting Potential for Damage from Corn Rootworms. . . W.H. Luckmann
12:10 p.m. New Herbicides.......................................... M.D. McGlamery
12:25 Lunch
ROBERT RIDER, PRESIDING
1:30 Drift Reduction Potential for Foam and Air
Induction Nozzle Systems.................................. L.F. Bouse
A Corn Insect Pest Management Program and
Threshold Populations.......................................H.B. Petty
Rational Selection of Insecticides for Insect
Management Programs......................................R.L. Metcalf
Preplant and Preemergence Herbicides
for Soybeans................................................ L.M. Wax
Postemergence Treatments for Soybeans...................C.G. McWhorter
vii
Virus Diseases of Soybeans in the Midwest.................T.H. Bowyer
Identification and Control of Vine W e e d s ...................E.L. Knake
3:15 Coffee
LILLARD HEDDEN, PRESIDING
3:35 Safening Agents for Herbicides.............................. F.w. Slife
Virus Diseases of Corn in the Midwest...................G.M. Milbrath
R.E. Ford
1972 Field Experiments to Control Cutworms
and Wireworms..........................................R.E. Sechriest
Alfalfa Weevil Fall Treatments .........................  E.j. Armbrust
Research on Soil-Borne Diseases of Soybeans.................l .e . Gray
Soybean Cyst Nematodes--Where Are We Now?...............d .i . Edwards
5:00 Adjourn
THURSDAY, JANUARY 25, 1973 
KEITH WALKER, PRESIDING
8:45 a.m. Insect Situation and Outlook, 1973 ....................... D.E. Kuhlman
R. Randell 
T.A. Cooley
A New Look at Corn Leaf Blights, Stewart’s
Disease, and Anthracnose..............................M.C. Shurtleff
Herbicide Combinations.................................. M.D. McGlamery
The 1972 Noxious Weed Law............................... R.G. Anderson
Mosquito Control in Animal Waste Lagoons ...............  S. Moore, III
Johnsongrass............................................ C.G. McWhorter
10:15 Coffee
M.H. LEBECK, PRESIDING
10:35 Summary of Corn Rootworm Insecticide
Demonstrations, 1968-1972............................... D.E. Kuhlman
Persistence of Pesticides in a Model Ecosystem.......... J.R. Sanborn
Fly Control in Livestock Confinement Housing ..........  S. Moore, ill
Insecticides for Corn Soil Insect Control.................D.E. Kuhlman
Avoiding Residue and Drift Problems....................... G.F. Warren
Weed Control for Corn....................................... E.L. Knake
The Place of Bacillus thuvingiensis in
Illinois Insect Control................................... R. Randell
Cost and Benefits of Weed Control Based
on Long-Term Studies..................................... F.w. Slife
12:30 p.m. Adjourn
WHO’S WHO
♦Anderson, J.E., Shell Chemical Company, Oak Brook, Illinois
Anderson, R.G., Superintendent, Division of Plant Industry, Illinois Department of Agriculture, 
Springfield, Illinois
*Anderson, V.C., President, Illinois Ground Sprayers Association, Anderson Farm Service,
Incorporated, Newark, Illinois
Armbrust, E.J., Associate Entomologist, Illinois Natural History Survey and Associate Professor 
of Agricultural Entomology 
Bentley, O.G., Dean of College of Agriculture
Bouse, L.F., Research Agricultural Engineer, ARS, USDA, Texas A § M University, College Station, Texas 
Bowyer, T.H., Graduate Extension Assistant in Plant Pathology 
*Brinkmeier, H.A., Senior Extension Adviser in Agriculture, Carroll County 
*Burns, E.E., Assistant Professor of Plant Pathology 
*Butler, B.J., Professor of Agricultural Engineering 
Cooley, T.A., Assistant Specialist in Extension Entomology and Assistant Specialist,
Illinois Natural History Survey
Courson, R.L., Associate Professor, Vocational Agriculture Service
♦Craig, W.R., Agriculture Instructor, Lincoln Land Community College, Springfield, Illinois 
*Curtis, P.E., Lead Instructor in Agricultural Department, Parkland Junior College, Champaign, Illinois 
Decker, G.C., Principal Scientist and Head of Section of Economic Entomology, Illinois Natural History 
Survey and Professor of Agricultural Entomology, Emeritus 
Edwards, D.I., Research Nematologist, USDA; Assistant Professor of Nematology, Department of 
Plant Pathology
Ford, R.E., Professor of Plant Pathology and Head of Department
Gray, L.E., Research Plant Pathologist, USDA, ARS, Soybean Investigations and Assist Professor of 
Plant Pathology
Hedden, L.E., Aerial Applicator, Hedden's Agricultural Aviation, Pekin, Illinois 
*Hiltibran, R.C., Biochemist, Illinois Natural History Survey and Associate Professor of Agronomy 
*Hogancamp, J.C., Weed and Herbicide Adviser, Illinois Department of Agriculture, Springfield, Illinois 
*Hopen, J.J., Associate Professor of Vegetable Crops and Head of Division of Vegetable Crops 
Howell, R.W., Professor of Agronomy and Head of Department 
Johnson, L.F., Assistant in Agricultural Law 
*Keepper, M., VanHorn Sales, Decatur, Illinois 
♦Knake, E.L., Professor of Agronomy
♦Kuhlman, D.E., Assistant Professor of Agricultural Entomology, Extension Entomologist, Illinois Natural 
History Survey
Lebeck, M.H., Farmer, Harvel, Illinois
Luckmann, W.H., Professor and Head, Section of Economic Entomology, Illinois Natural History Survey 
and Professor of Agricultural Entomology 
*McGlamery, M.D., Associate Professor of Weed Science, Department of Agronomy 
McKibben, G.E., Professor of Agronomy
McWhorter, C.G., Plant Physiologist, Delta Branch Experiment Station, Stoneville, Mississippi 
Metcalf, R.L., Professor of Zoology, Entomology, and Agricultural Entomology; Principal Scientist in 
the Office of the Chief, Illinois Natural History Survey 
Milbrath, G.M., Assistant Professor of Plant Pathology
*Moore, III, S., Professor of Agricultural Entomology, Entomologist, Illinois Natural History Survey 
*Myatt, H.D., Senior Extension Adviser in Agriculture, Tazwell County 
*Obst, A.H., Senior Extension Adviser in Agriculture, Monroe County 
Peltason, J.W., Chancellor; Professor of Political Science 
♦Petty, H.B., Professor of Agricultural Entomology, Entomologist, Illinois Natural History Survey;
Chairman, Sprayers School Committee 
*Rachesky, S.R., Area Adviser, Pesticides, Chicago, Illinois
♦Randell, R., Assistant Professor of Agricultural Entomology, Extension Entomologist, Illinois Natural 
History Survey
Rider, R., Thompson-Hayward Chemical Company, Davenport, Iowa 
Sanborn, J.R., Assistant Entomologist, Illinois Natural History Survey 
*Scott, W.O. , Professor of Agronomy
Sechriest, R.E., Associate Entomologist, Illinois Natural History Survey and Assistant Professor, 
Agricultural Entomology
Shorey, H.H., Professor of Entomology, University of California at Riverside, California 
*Shurtleff, M.C., Professor of Plant Pathology 
♦Siemens, J.C., Associate Professor of Agricultural Engineering 
♦Slife, F.W., Professor of Agronomy 
Sprugel, Jr., G., Chief, Illinois Natural History Survey 
♦Staton, C., President, Staton Aerial Service, Incorporated, Steward, Illinois 
♦Turgeon, A.J., Assistant Professor of Turf Management, Department of Horticulture 
Wadleigh, W. W., Stauffer Chemical Company, Omaha, Nebraska 
Walker, W.K., Good-Life Chemical Company, Effingham, Illinois 
Warren, G.F., Professor of Horticulture, Purdue University, Lafayette, Indiana 
Wax, L.M., Associate Professor of Weed Science, Department of Agronomy, USDA, ARS
♦Woodis, R.A., Extension Communications Specialist; Assistant Professor of Agricultural Communications
♦Also members of planning committee
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1973 URBAN PESTICIDE DEALERS 
AND APPLICATORS CLINICS
Sponsored by the College of Agriculture,University of Illinois at Urbana-Champaign, 
Illinois Natural History Survey, and the State Department of Agriculture,
Division of Plant Industries
The following series of meetings is an expansion of the clinics held in past years 
for the small package or home and garden pesticide dealers. This year's series 
of clinics will be geared as in 1972 to these same dealers, but also will have top­
ics of interest to custom applicators who apply pesticides to trees, shrubs, and 
lawn areas. The examination for the Custom Applicators and Custom Operators Li­
censes will be given at the close of the meetings. Registration will be from 9:30 
to 9:55 a.m. Adjournment will be about 3:00 p.m.
Date_____________ City__________________________ Location
February 26 Rantoul Redwood Inn
February 27 Springfield Heritage House 
Rt. 66 S
February 28 Belleville Augustines
Rt. 460 and Rt. 158
March 1 Marion Holiday Inn 
1-57 and Rt. 13
March 5 Peoria Heritage House 
Rt. 88 N
March 6 Rock Island Deere and Co. Administrative Center 
John Deere Road
March 7 LaSalle Holiday Inn 
1-80 and Rt. 51
March 8 Rockford Holiday Inn 
Rt. 51 S
March 15 Arlington
Heights
Arlington Towers
Advance registration is required for the meeting held at Arlington Heights on March
15. If necessary, because of a large preregistration, another meeting will be held 
at this same location at a later date. Contact by mail or phone: James Fizzell,
Cook County Associate Extension Adviser, Room 3, 622 Graceland Avenue, Des Plaines 
Illinois 60016.
There will be a registration charge of $1 for a packet of educational materials 
given out at each meeting.
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PROGRAM
9:30-9:55 Registration and Get-Acquainted
9:55-10:00 Welcome.............................................. Extension Adviser
10:00-11:15 Common Pest Problems of Dealers and Applicators—
Old and New
Diseases..........................................Malcolm Shurtleff
or
Ed Burns
Ins ects...................................................Don Kuhlman
and
Roscoe Randell
Weeds...................................................... A1 Turgeon
or
Marshal McGlamery
11:15-12:00 Your Pesticide Inventory for 1973
Fungicides........................................Malcolm Shurtleff
or
Ed Burns
Insecticides............................................Don Kuhlman
and
Roscoe Randell
Herbicides .............................................. Al Turgeon
or
Marshal McGlamery
12:00 noon-l:00 p.m. Lunch
1:00-2:00 Do's and Don'ts of Pesticide Application 
Prior to Application 
During Application 
After Application
2:00-2:30 Question and Answer Period
2:30-2:50 The Illinois Custom Spray Operators Licensing Law. . .Juett Hogancamp
3:00-4:00 Examination for Custom Spray Applicators and Operators License will be 
given by Mr. Juett Hogancamp of the State Department of Agriculture
Prepared by the Urban Pesticide Dealers and Applicators Clinic committee: E.E. 
Burns and M.C. Shurtleff, Department of Plant Pathology; A.J. Turgeon and H.J. Ho- 
pen, Department of Horticulture; D.E. Kuhlman and Roscoe Randell, Department of Ag­
ricultural Entomology; and Juett Hogancamp, State Department of Agriculture, Spring­
field.
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1973 AGRICULTURAL PESTICIDE DEALERS 
AND APPLICATORS CLINICS
Sponsored by the College of Agriculture, University of Illinois,
Illinois Natural History Survey,and the State Department of Agriculture,
Division of Plant Industries
As a pesticide dealer or applicator, you are invited to attend one of the area ag­
ricultural chemical clinics. The discussions will include the current situation 
and the why and how of control for weeds, diseases, and insects affecting field 
crops, as well as the proper use of application equipment. The examination for 
the Custom Spray Applicators and Operators License will be given at the end of 
the meeting.
We look forward to seeing you at the meeting and discussing problems of mutual in­
terest. The following are the dates and locations for the clinics:
Date________________ City_______________________Location___________
February 12 Rantoul
February 13 Jacksonville
February 14 Edwardsville
F ebruary 15 Marion
F ebruary 16 Effingham
February 19 Bloomington
February 20 Quincy
February 21 Galesburg
F ebruary 22 Sterling
February 23 Joliet
Redwood Inn
Black Hawk Restaurant
Riedel's (formerly Flaming Pit)
Holiday Inn
Ramada Inn
Williams Towne Hall Restaurant 
Holiday Inn 
Sheraton Inn
Emerald Hills Country Club 
Rossi Autumn Acres Restaurant
A registration fee of $3 per person will be charged to cover the cost of the ref­
erence packet and other incidental expenses. A copy of the 1973 Custom Spray 
Operators Training School manual will be included in this packet.
The program for the clinics is shown on the next page.
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PROGRAM
9:15- 9:50 Registration, Coffee, and Get-Acquainted
9:50- 9:55 Welcome........................................Host Extension Adviser
9:55-10:25 Insect Population Thresholds Justifying
Insecticide Applications .............................  Steve Moore
10:25-10:40 1972 Fungicide Seed Treatment Results
on W h e a t ............................... Mai Shurtleff or Ed Burns
10:40-11:20 Field Crop Insects and Their Control...................Don Kuhlman
11:20-12:00 Weed Control in Corn and Soybeans................ Marshal McGlamery
12:00-11:00 Lunch
1:00- 1:30 New Developments in Plant Diseases . . . .  Mai Shurtleff or Ed Burns
1:30- 1:50 The Illinois Custom Spray Operators Licensing Law. . Juett Hogancamp
1:50- 3:00 Fundamentals of Pesticide Application and Use
Application Methods................................... John Siemens
Herbicide Use................................... Marshal McGlamery
Fungicide Use........................... Mai Shurtleff or Ed Burns
Insecticide Use........................................ Don Kuhlman
3:00- 4:00 Examination for Agronomic Custom Spray Applicators and Operators Li­
cense given by Mr. Juett Hogancamp of the State Department of Ag­
riculture.
Burns, E .E. 
61801.
SPEAKERS' ADDRESSES AND PHONE NUMBERS
Department of Plant Pathology, University of Illinois, Urbana,Illinois 
Phone: (217) 333-1845
Hogancamp, J.C. Illinois Department of Agriculture, Springfield, Illinois 62706. 
Phone: (217) 525-3817
Kuhlman, D.E. Department of Agricultural Entomology, University of Illinois, Ur- 
bana, Illinois 61801. Phone: (217) 333-6653
McGlamery, M.D. Department of Agronomy, University of Illinois, Urbana, Illinois 
61801. Phone: (217) 333-4424
Moore, S. (III). Department of Agricultural Entomology, University of Illinois, 
Urbana, Illinois 61801. Phone: (217) 333-6651
Shurtleff, M.C. Department of Plant Pathology, University of Illinois, Urbana, 
Illinois 61801. Phone: (217) 333-2478
Siemens, J.C. Department of Agricultural Engineering, University of Illinois, 
Urbana, Illinois 61801. Phone: (217) 333-4948
Prepared by the Agricultural Pesticide Dealers and Applicators committee of the 
College of Agriculture, University of Illinois at Urbana-Champaign,Illinois Natural 
History Survey, and State Department of Agriculture, Division of Plant Industries.
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ILLINOIS INSECT, WEED, AND PLANT DISEASE 
SURVEY BULLETIN FOR 1973
Attendance at the Custom Spray Operators Training School does not provide automatic 
subscription to this weekly Survey Bulletin. Purchase of the Training School Manual 
does not provide subscription. This has been misunderstood many times in the past 
and we regret these misunderstandings.
To avoid future misunderstandings, we suggest you send your check for $3 directly 
to:
Insect Survey Bulletin 
Illinois Natural History Survey 
280 Natural Resources Building 
Urbana, Illinois 61801
Make your check payable to the University of Illinois. This is the subscription 
for this weekly bulletin.
If you were a subscriber in 1972, you will also receive a special notice through 
the mail. Please do not pay twice.
TEAR OUT AND MAIL
Enclosed is a check/money order for $3.
Send InsectWeedy and Plant Disease Survey Bulletin for 1973 to 
(Print name and correct mailing address):
Make checks payable to the University of Illinois.
xiv
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3.25 799
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... 4.00 498
able as s l ide  sets)
Corn Diseases in I l l i n o i s  (48 fr . )
Identification of Weeds, Part I (40 f r . )  
Identification of Weeds, Part I I  (26 fr . )
Controlling Giant Foxtail (37 fr . )
Control of Aquatic Weeds (43 fr . )
Seed Quality--A Major Factor in Crop Yields (39 f r . ) 
Using Pre-emergence Herbicides (45 f r . )
A Systematic Approach to Weed Control (55 fr . )  
Calibrating Field Sprayers (57 f r . )
Calibrating a Granular Applicator (32 fr.)
Using Power Lawn Mowers Safely (78 fr .)
Transparencies (Printed on p last ic  for overhead projection; scr ipt included)
_____  $ 3.00 How Herbicides Work (Set of 46)
_____  2.90 Weed Control (Set of 45)
_____  1.70 Soil Science (Set of 32)
Visuals (Paper copy for making transparencies)
_____  $ .95 Weed Identification (Set of 33)
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IMPACT OF
FEDERAL ENVIRONMENTAL PESTICIDE CONTROL ACT
H . B. Petty
The federal Environmental Pesticide Control Act passed by Congress amends the 
federal Insecticide, Fungicide, and Rodenticide Act which goverened pesticide reg­
istration for the past 25 years. Technical developments necessitated certain leg­
islative changes or additions. Formerly, as an example, unless drastic legal action 
was taken a pesticide label once accepted for registration "went on forever" if 
there were absolutely no changes in formulation. A registration will now be can­
celled in five years if no company or persons request continuance.
For our purposes today, the most important changes will be classification of pesti­
cides for general use or for restricted use and the requirement that, to apply 
restricted-use pesticides, the applicator must be certified as competent and will 
be designated as a private applicator or a commercial applicator.
TIME TABLE
Timing of the action is as follows:
1. Two years after enactment (October, 1974) the Administrator of the federal 
Environmental Protection Agency shall have prepared regulations for registra­
tion and classification of pesticides and thereafter shall register all new 
applications accordingly.
2. After two years but within four years (October, 1976) the Administrator shall 
register and reclassify all pesticides registered under the old regulations 
of the Insecticide, Fungicide, and Rodenticide Act.
3. A period of four years after enactment shall be provided for certification of 
applicators.
a. In the first year the Administrator shall have prescribed standards for 
certification (October, 1973).
b. Within the next two years states wishing to do their own certification shall 
have submitted a plan (October, 1975).
c. In no more than one year after the state has submitted a plan, the adminis­
trator shall approve or disapprove it (October, 1976).
Viewing this time table, no one has cause for undue alarm. There is sufficient time 
to plan accordingly.
GENERAL- OR RESTRICTED-USE PESTICIDES
If the Administrator determines that the pesticide, when applied in accordance with 
its directions for use, warnings, and cautions and for the uses for which it is
registered, or for one or more of such uses, or in accordance with a widespread and 
commonly recognized practice:
a. will not generally cause unreasonable adverse effects on the environment, 
he will classify the pesticide, or the particular use or uses of the pes­
ticide to which the determination applies, for general use.
b. may generally cause, without additional regulatory restrictions, unreason­
able adverse effects on the environment, including injury to the applica­
tor, he shall classify the pesticide, or the particular use or uses to 
which the determination applies, for restricted use.
A pesticide may be rated general use for one purpose but restricted use for another.
Restricted-use pesticides will be those which present a hazard to the applicator or 
other persons because of the acute dermal or inhalation toxicity or may cause unrea­
sonable adverse effects on the environment. Restricted-use pesticides can be ap­
plied only by or under the direct supervision of a certified applicator.
Further definitions: Unreasonable adverse effects on the environment means any
unreasonable risk to man or the environment, taking into account the economic, so­
cial, or environmental costs and benefits of the use of any pesticide.
Under the direct supervision of a certified applicator means one is available if 
needed but is not necessarily physically present during application.
Based on safety records of pesticides, the danger to the applicator should affect 
classification of only a few pesticides. Formulation used may be very important.
No similar field has such a fine safety record. Unreasonable effects on the envi­
ronment will be interpreted in a variety of ways.
CERTIFIED APPLICATORS
A certified applicator is one who is authorized to use or supervise the use of any 
pesticide which is classified for restricted use.
A private applicator is certified to apply restricted-use pesticides for purposes 
of producing any agricultural commodity owned or rented by him or his employer or 
(as exchange labor) on the property of another person.
A commercial applicator is certified to apply or supervise the use of restricted- 
use pesticides for any purpose other than for his own property as provided for pri­
vate applicators.
In Illinois we have two classifications--operator and applicator. This federal bill 
only considers the applicator or the supervisor of the application and does not re­
quire certification for the man who operates the machine, the pesticide operator in 
our Illinois law. Public applicators are not mentioned. Classifications for appli­
cators will probably be established--mosquitoes only, weeds only, ornamental appli­
cations only, etc. Our Illinois requirements for certification of commercial appli­
cators will probably be accepted.
ACTION
1. Our Illinois Department of Agriculture should be urged to present a certifica­
tion plan to the federal EPA Administrator through our Governor’s office.
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2. Our Illinois situation is in good shape, and we should have little trouble 
adapting to this program.
3. The real problem is for the Illinois Department of Agriculture and possibly the 
Department of Public Health through the Interagency Committee on Pesticides, to 
mount and finance a certification program which will involve certification of 
approximately 40,000 private applicators. The Cooperative Extension Service in 
Illinois has to prepare educational material for this 40,000 to help them be 
knowledgeable for certification.
4. Sales of pesticides and their use will not be greatly affected although the 
regulation and marketing problems may be enlarged. Costs may increase slightly.
5. Farmers who use restricted-use pesticides will be inconvenienced, perhaps un­
necessarily, since they make their decisions mainly on information they receive 
from the label, farm magazines, the dealer, and the agricultural extension 
services and experiment stations. If these four sources were always right and 
agreed, certification of private applicators would not be necessary.
6. Dealers who sell restricted-use pesticides will need to keep better records 
for inspection purposes and be careful not to sell restricted-use pesticides 
to someone who is not a certified applicator.
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TREE AND BRUSH CANOPY PENETRATION 
BY AERIAL SPRAYS
/  F. Bouse
Adequate spray coverage of dense stands of trees and brush is difficult to achieve. 
Low-volume (4 or 5 gallons per acre) aerial applications of herbicides often re­
sult in control of the overstory species with little effect on the understory spe­
cies. Little is known about the ability of various types of aerially applied 
sprays to penetrate the foliage canopies and produce uniform distribution verti­
cally through the canopies. The need for information on canopy penetration re­
sulted in a study on the application of sprays to multistoried vegetation. Uni­
formity of distribution, drop size, drop population, and spray penetration were 
criteria selected for evaluating the tests conducted.
SPRAY SAMPLING PROCEDURES
Volumetric measurements of spray deposits were obtained by collecting dyed spray 
samples on 4-inch square Mylar polyester sheets attached to thin metal plates. 
Samples of spray for drop-size measurements were obtained by collecting deposits 
on white Kromekote cards. Drop-size distribution data were obtained from the 
cards by counting the number of spots in selected size classes and using 
appropriate "spread factors" to compensate for the spreading action of the 
droplets.
SPRAY PENETRATION THROUGH SMALL TREES AND BRUSH CANOPIES
Measurements were made of the penetration of aerially applied water and particu- 
lated sprays through Macartney rose, the penetration of aerially applied standard 
and invert emulsion sprays through mesquite, and the penetration of aerially ap­
plied water spray through live oak canopies. Applications were made with fixed- 
wing agricultural aircraft from a height of approximately 20 feet. Floodjet 
CK-18) nozzles attached to a trailing-edge spray boom were used for the particu- 
lated spray. For the invert emulsion applications, the aircraft was equipped 
with a bi-fluid spray system. The bi-fluid nozzle tips contained nine 0.041- 
inch-diameter holes each, which produced nine jet streams. The conventional oil- 
water emulsion sprays and water sprays were applied with a conventional aircraft 
spray system using a leading-edge in-wing boom equipped with hollow cone (DIO-45) 
nozzles.
Results indicated that approximately 3 percent of the particulated spray and 7-1/2 
percent of the conventional water spray passed through the Macartney rose canopy. 
Similar studies with mesquite plants indicated that the penetration was 46 percent 
for the invert emulsion and 60 percent for the conventional emulsion. The mean 
penetration of conventional water spray through dense stands of small live oak 
trees was found to be 12 percent. The rather large differences in penetration re­
flected the relative foliage density for the different species; however, leaf size, 
shape, and orientation could also have influenced penetration.
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SPRAY PENETRATION THROUGH A MULTISTORIED FOLIAGE CANOPY 
OF POST OAK AND YAUPON
Methods and Materials
A sampling station was constructed to measure the spray penetration through post 
oak overstory foliage and yaupon understory foliage. Both foliage canopies were 
relatively unbroken over an area approximately 120 feet along and 50 feet wide. 
Sampling lines were supported at three heights: (1) above the oak trees, which
were approximately 40 feet tall; (2) under the oak canopy but above the yaupon 
plants, which were approximately 15 feet tall; and (3) below the yaupon foliage. 
Thirty-five sample holder brackets were attached to each line on 3-foot intervals.
Five 40-foot swaths approximately 800 feet long were flown side by side over the 
area at a 90° angle to the sample lines to provide uniform spray coverage. A
fixed-wing Grumman Ag-Cat spray plane equipped with a trailing-edge boom was used 
for the applications. An airspeed of approximately 75 mph was maintained for all 
tests, and the height of the aircraft wheels above the post oak trees was esti­
mated to be 15 to 20 feet.
Three nontoxic spray materials were applied at a rate of 4 gallons per acre during 
the tests: (1) ordinary tap water; (2) a solution of water, table salt, and glyc­
erine thickened to a Krebs viscosity reading of 88 with Norbak particulating agent; 
and (3) water-in-oil (invert) emulsion having a yield point of 150 as determined 
with a Gardener Mobilometer. The water tests and Norbak tests were applied with 
three different types of nozzle tips mounted on diaphragm-type nozzle bodies: (1)
K5 Floodjet; (2) DIO-45 Hollow Cone; and (3) D6 Solid Jet. The invert emulsion 
was applied with the bi-fluid system. A spraying pressure of 30 p.s.i. was used 
for all tests. Three different nozzle orientations were used with each nozzle 
type. The nozzle orientation is defined in this paper as the angle between the 
spray sheet, spray jet, or spray-cone axis and the rearward thrust line of the 
airplane. An angle of 30° means that the spray sheet, jet, or cone axis was di­
rected to the rear and down 30°.
Spray applications were not made if the wind velocity at a height of 45 feet ex­
ceeded 5 mph. Temperatures ranged from 58 to 84° F. and relative humidity from 
56 to 100 percent. Temperature inversions were noted during some tests.
Nature of Spray Formed
Coefficients of variation were calculated for the spray deposits collected on the 
top sample line to compare the uniformity of distribution for the various material- 
nozzle-angle combinations (Table 1). The number of drops per square inch, the 
volume mean diameter (VMD), and the coefficient of variation of the VMD are also 
shown for the different treatment combinations. The volume mean diameter is the 
diameter of a drop of average volume. A smaller coefficient of variation is an 
indication that the drops are more uniform.
The coefficient of variation of the volume mean diameter was not significantly af­
fected by the different spray materials. This appears to be a characteristic of 
hydraulic atomization. The deposit coefficient of variation was generally larger 
for the sprays providing fewer numbers of drops per square inch and having larger 
VMDs. The number of drops per square inch and the VMD were both affected by the 
nozzle angle, the nozzle type, and the spray material. In general, water spray 
resulted in larger numbers at drops per square inch, smaller drop diameters, and
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more uniform spray distribution than the invert emulsion or particulated materi­
als. The larger nozzle angles (most severe shearing action due to wind forces) 
also generally resulted in larger numbers of drops per square inch, smaller drop 
diameters, and more uniform spray distribution than the smaller angles.
Table 1. Spray Distribution and Drop-Size Comparisons for Top Sample Lines-a/
Deposit Drops per VMD
Material Type
Nozzle
Size Angle
coeff. of, . 
variation,—  
pet.
sq. in. 
per 4 gal.
per acre
c/
microns—
coeff. 
of varia­
tion, pet.
Water Flood)et K5 0° 32.2 511 497 133
30° 26.4 355 554 132
75° 34.6 487 430 125
Water Hollow Cone DIO-45 0° 27.3 318 551 128
30° 33.9 387 536 132
60° 29.8 562 564 125
Water Solid Jet D6 0° 40.7 35 634 158
30° 44.0 65 542 157
60° 31.3 206 317 164
Norbak Floodj et K5 0° 34.5 16 842 129
30° 38.9 24 959 126
75° 30.2 64 663 123
Norbak Hollow Cone DIO-45 0° 33.9 25 728 129
30° 36.3 32 756 129
60° 35.4 36 828 127
Norbak Solid Jet D6 0° 68.0 3 1,690 154
30° 58.3 6 1,170 157
60° 38.8 14 929 153
Invert
Emulsion Bi-fluid 9-0.040 0° 49.4 48 766 143
30° 42.9 46 698 149
55° 36.1 88 567 156
a/ Mean of 3 test runs.
bJ Smaller values indicate more uniform distribution across the sprayed area, 
c/ 1 micron = 0.001 millimeter.
Foliage Penetration of the Spray
Figure 1 shows the spray materials, nozzle types, and nozzle orientations and il­
lustrates the relatively small differences in spray penetration for the various 
treatments. Figure 2 shows the mean number of drops per square inch (adjusted to 
4 gallons per acre) collected on each sample line and illustrates the large dif­
ferences in the numbers of drops produced by the various treatments.
Contrary to expectations, no relationship was found between drop size and percent 
penetration by volume. The percent of drops penetrating the foliage canopies re­
mained relatively constant for drop populations above approximately 100 drops per
6
square inch, but tended to increase rapidly as the number of drops decreased be­
low that level.
Neither material-nozzle combination nor nozzle angle effects were significant for 
the percent volume penetration through the post oak canopy; however, both effects 
were significant for the percent numbers penetration. In general, either no dif­
ference in penetration or slightly greater penetration by both numbers of drops 
and spray volume was indicated for the nozzle angles and material-nozzle combina­
tions producing the largest drop sizes and drop size coefficient of variation.
These results indicate that varying the drop size distribution through the use of 
different hydraulic nozzles or spray materials has little effect on the volume of 
spray penetrating foliage canopies.
Preliminary test with 24 hollow cone nozzles on leading-edge boom spraying water.
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Figure 1. Spray deposited at different sampling levels 
for post oak and yaupon spray penetration study.
Figure 2. Number of drops per square inch deposited at different 
sampling levels for post oak and yaupon penetration study.
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CONCLUSIONS
1. Water sprays consisted of greater numbers of drops and smaller drops, and were 
more uniformly distributed than the invert emulsion or particulated sprays.
2. Spray from the solid jet nozzles was made up of larger drops and was less uni­
formly distributed than spray from the floodjet and hollow cone nozzles.
3. Bi-fluid nozzles spraying invert emulsion produced deposits similar in uniform­
ity to those from the solid jet nozzles spraying water.
4. Increasing the angle of orientation of the bi-fluid and solid jet nozzles 
caused the drop size to decrease and the number of drops to increase, and pro­
duced more uniform spray distribution.
5. The drop size coefficient of variation was not affected by the various materi­
als sprayed.
6. Differences in percent penetration by volume were insignificant for the sprays 
tested.
7. The percent of drops penetrating the foliage increased as the drop diameter in­
creased.
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EDUCATIONAL AIDS FOR WEED CONTROL
R . L . Courson
The Custom Spray Operators Training School has been a cooperative effort of in­
dustry and agricultural extension, research, and teaching (at all levels) to ed­
ucate one another about the wise and judicious use of pesticides for a better ag­
riculture, a better environment, a healthier population, and a better Illinois.
Now is the time to gain as much new knowledge as possible, because more than ever 
each community needs knowledgeable people working on pest-control problems. This 
report describes accurate, up-to-date teaching aids on pest control and agricul­
ture that you can use in your program or business.
The College of Agriculture at the University of Illinois has a "materials center" 
called VAS--Vocational Agriculture Service. It produces and distributes teaching 
aids and information on most phases of agriculture for schools, colleges, individ­
uals, and businesses. Most of this material is distributed within Illinois, but 
last year about 40 percent went to other states. It is priced only to recover the 
cost of production. The VAS catalog lists nearly 500 aids--from filmstrips and 
tape recordings to subject-matter pamphlets and overhead transparencies.
The "lesson size" subject-matter pamphlets make up the basic student text material 
in Illinois high school agricultural classes. They are also great for individ­
uals to use to answer questions on agriculture and its related occupations. Each 
subject-matter unit is checked by one of the College specialists before being re­
leased.
Forty of the 158 subject-matter units cover plant and soil science. The others 
divide about equally among ornamental horticulture, animal and dairy science, ag­
ricultural economics, and agricultural mechanics. A new and growing category is 
agricultural business.
These units are priced at about a cent per page, running from 8 to 44 pages. For 
example:
VAS 4040a Corn Insects and Their Control, 20 pages, $.25
VAS 4045 Handling and Using Agricultural Chemicals Safely, 12 pages, $.15
VAS 4039a Producing High Corn Yields, 12 pages, $.15
Over 100 filmstrips are also available in these areas--35mm single-frame, for 
standard filmstrip projector or for cutting and mounting as slides. Some of our 
new ones are available as 2" x 2" slide sets. No script is needed because all 
the text is included on the frames. They are available for sale rather than on 
a loan basis. For example:
Slidefilm Slides
798 Recognizing Herbicide Injury (61 fr.) $3.45 $6.10
731A Planting Corn (70 fr.) $3.85 $7.00
650 Lawn Weeds--Identification and Control (39 fr.) $2.85 $3.90
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New filmstrips on "Environment and Ecology" as related to agriculture are being 
developed, with tape recordings and programmed information for individualized in­
struction or presentation to an adult class.
The overhead projector is a very popular method of presentation today. It allows 
"face to face" contact with your audience and also allows you to point out or add 
specific points as you talk. Many transparencies, however, used by some speakers 
do not contain art work or very large type. We have more than 1,000 prepared sets 
of visual masters and overhead transparencies available. The visual masters are 
8-1/2" x 11" instructional illustrations printed on heavy paper for making trans­
parencies. These masters can be run through most office copy machines to make an 
overhead transparency, or they can be used directly with an opaque projector or 
for direct viewing.
The transparencies are already printed on plastic for direct use on an overhead 
projector. A paper containing the text to use with each visual is also included.
Each set is in a manila pocket folder for filing. Visuals cost about 3 cents; 
transparencies, 6 cents each. For example:
Visuals: Weed Identification, set of 33, $.95
Transparencies: How Herbicides Work, set of 46, $3.00
Weed Control, set of 45, $2.90
New materials are constantly being developed. For teaching aids, write to, Voca­
tional Agriculture Service, University of Illinois, 434 Mumford Hall, Urbana, Il­
linois 61801.
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HERBICIDES FOR TURFGRASS WEED CONTROL
A . J. Turgeon
Lawns and other fine turfs are complex plant communities which are principally 
composed of mowing-tolerant grasses. Although frequently referred to as a "green 
carpet," the turfgrass community is always changing--older roots, rhizomes, leaves, 
and tillers die off and are continually replaced by new plant organs. The dynamic 
nature of a turfgrass community requires that cultural practices must conform to 
the growth requirements of the plants in order that adequate density and uniform­
ity of the sward are maintained. Fertilization, mowing, and irrigation should be 
performed in such a manner that maximum longevity of existing plant organs and, at 
the same time, vigorous development of new growth are ensured. Any factor which 
is injurious to existing plants, beyond the rate of replacement growth, must be 
controlled. Otherwise, reduction of turfgrass quality and weed invasion will 
likely result.
Herbicides are important tools in contemporary turfgrass management. Used proper­
ly, they facilitate the replacement of weedy growth by desirable turfgrass species. 
When misused, however, they can significantly reduce the quality of the turf. This 
may occur as an almost immediate loss of color and density or as a gradual decline 
in turfgrass quality. Following is a list of herbicides and information concern­
ing their suitability for use on turf.
Amitrole. A nonselective, systemic, postemergence herbicide for use in control­
ling perennial weedy grasses. Since residual activity in the soil may last for 
3 to 5 weeks, reseeding or sodding of treated areas should be delayed to allow 
for decomposition of the herbicide. Quackgrass and bermudagrass are especially 
difficult to control because of their extensive rhizome systems. Herbicidal ef­
ficacy is enhanced by repeated applications combined with summer fallowing, and 
combination with dalapon.
Bandccne. A chlorinated hydrocarbon herbicide with some insecticidal activity. It 
is used for preemergence control of crabgrass and other annual grasses. Repeated 
use has caused reduced rooting of Kentucky bluegrasses and red fescue; increased 
thatch accumulation; and increased proneness to striped smut disease.
Bene fin. A relatively volatile, p-toluidine herbicide with preemergence activity 
on crabgrass and other annual grasses and on some broadleaf weeds. Bentgrasses 
and red fescues may be injured by applications of benefin.
Bensulide. A sulfonyl derivative of a primary amine, bensulide has preemergence 
activity on crabgrass and other annual grasses and on certain broadleaf species. 
It persists in the soil longer than other preemergence herbicides and may inter­
fere with germination from new seedings made several months after application of 
the herbicide. Although bensulide is considered safe for use on most turfgrasses, 
soil residues may interfere with sod rooting. Also, injury has been observed on 
treated turfs that have been subjected to environmental stresses.
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Bvomoxynil. A benzonitrile derivative that is used to control young broadleaf 
weeds in seedling turf. It is recommended for use when broadleaf weeds appear 
to threaten the stand of a new turfgrass seeding before it has been mowed at 
least twice.
Cacodylic acid. An organic arsenical herbicide, used for nonselective contact
kill of existing vegetation. It will not completely control many perennial weedy 
grasses; however, it is useful for renovating poor turfs with extensive popula­
tions of annual weeds. Treated areas can be reseeded after five days.
Calcium arsenate. An inorganic arsenical herbicide with insecticidal activity.
It is used to control annual bluegrass, crabgrass, and chickweeds. The effective 
rate for selective control of these weeds depends upon soil texture, pH, drain­
age, and the phosphorus-arsenate balance in the soil. Poorly drained areas should 
be improved, and light rates should be applied in spring and fall until selective 
toxicity results. Has both preemergence and postemergence activity.
2S4-D. A selective postemergence herbicide for controlling dandelions, plantains, 
and other broadleaf weeds. It is typically applied in combination with other her­
bicides (silvex, mecoprop, dicamba) for broad-spectrum control of broadleaf weeds. 
It should be used during cool weather when the weeds and turf are actively growing.
dalccpon. A nonselective systemic herbicide for controlling perennial weedy grasses 
(quackgrass, nimblewill, tall fescue, bentgrass, bermudagrass) that cannot be con­
trolled with selective herbicides. Since residual activity in the soil may last 
for up to 6 weeks,reseeding or sodding of treated areas should be delayed to allow 
for decomposition of the herbicide. Quackgrass and bermudagrass are especially 
difficult to control because of their extensive rhizome systems. Herbicidal ef­
ficacy is enhanced by repeated applications combined with summer fallowing, and 
combination with amitrole.
DCPA. A preemergence herbicide derived from phthalic acid, DCPA is used to pre­
vent the development of crabgrass and other annual grasses, and certain broadleaf 
weeds, in turf. It is one of the more effective preemergence crabgrass herbicides. 
Injury has resulted from applications of DCPA to bentgrass and red fescue. Like­
wise, rhizome and tiller development in Kentucky bluegrass may be reduced. DCPA 
may persist in the soil for 2 to 3 months, depending on environmental conditions.
dicamba. A benzoic acid derivative, dicamba is a selective herbicide for control­
ling many broadleaf weeds in turf. Relatively low rates (about 1/8 pound per 
acre) may be highly effective when dicamba is combined with 2,4-D and mecoprop 
(or silvex). Dicamba is very persistent in the soil and also very mobile. It is 
absorbed by roots of ornamental trees and shrubs, causing severe injury or death 
in some cases. It should not be used in the vicinity of desired plantings.
DSMA. An organic arsenical herbicide, DSMA is used for controlling existing stands 
of crabgrass and other annual grasses. Usually, 3 applications at 7- to 10-day 
intervals are required for complete control. Some turfgrass discoloration and 
thinning may result; however, the turf generally recovers after several days, pro­
viding there is adequate moisture and fertility. DSMA is also used for controlling 
nutsedge infestations in turf. Repeated applications should be made as soon as 
new shoots appear in order to exhaust the regenerative capacity of nutsedge.
endothall. A selective postemergence herbicide for controlling annual bluegrass 
and creeping speedwell in Kentucky bluegrass turf. It may severely injure bentgrass
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and red fescue. Treatments may cause turfgrass to discolor or turn brown; how­
ever, selective recovery of Kentucky bluegrass usually occurs in 3 to 4 weeks. 
Repeated applications are necessary to completely eradicate susceptible weeds. 
Overseeding may be performed soon after treatment because of the low soil resid­
ual activity of endothall.
MAMA. See DSMA.
meeoprop. A selective postemergence herbicide for controlling a variety of broad- 
leaf weeds in turf. It is especially suitable for use on bentgrass putting greens 
as it causes very little phytotoxicity in comparison with 2,4-D, silvex, and di- 
camba. It should be used during cool weather when the grass and weeds are active­
ly growing.
MSMA. See DSMA.
Paraquat. A nonselective, contact, postemergence herbicide for spot-treating 
patches of bentgrass, nimblewill, and tall fescue. Also used for renovation of 
weed-infested turfs. It will not control quackgrass and bermudagrass because of 
their extensive rhizome systems. Paraquat has essentially no soil residual ac­
tivity, so reseeding can be done soon after application. Exercise extreme care 
in mixing and spraying operations as paraquat is a highly toxic chemical.
Siduron. A preemergence herbicide for controlling crabgrass and other annual 
grasses in turf. Siduron is unique in that it may be used in conjunction with 
seeding of most turfgrasses. Injury to some bentgrass varieties and bermudagrass 
has been reported.
Silvex. A selective, systemic, postemergence herbicide for controlling many broad- 
leaf weeds in turf. It is especially effective when combined with 2,4-D. Silvex 
should not be used on bentgrass turfs as severe injury may result. On all turfs 
avoid applications during hot weather. Apply during cool weather when the turf 
and weeds are actively growing.
Terbutol. A preemergence herbicide for controlling crabgrass and other annual 
grasses in turf. Terbutol has caused injury to bentgrass, red fescue, and Ken­
tucky bluegrass, especially when applications have been repeated annually.
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IDENTIFYING AND CONTROLLING 
INSECT PESTS OF TURF
Roscoe R andell
Turfgrass insects may feed on grass and also feed on other crops, or be specific 
feeders on grass, or simply be present in a grass area without feeding on it. All 
three types are included in the following list.
For up-to-date chemical control suggestions for all of the following turf insects, 
see a current issue of Illinois Circular 900, "Insect Control in the Home, Yard, 
and Garden." The circular is reprinted in the back of this manual.
White Grubs. This insect group may include annual white grubs, Japanese beetle 
larvae, and green June beetle larvae which typically have one-year life cycles. 
True white grubs spend one or two years as grubs in the soil. The adult is the 
June or May beetle. Continual generations may occur in the same grass area, but 
the annual white grub is the most common grub species infesting lawn areas. A 
grub problem is indicated when dead patches are found in the turf area with the 
grass roots eaten so that the sod can be easily lifted from the soil. Chemical 
control is most effective when a residual insecticide is incorporated into the 
soil prior to seeding or sodding.
Sod Webworms. Webworms have two or three generations a year, with the late-summer 
generation usually the most severe. The larva, about an inch long when mature, is 
gray to dusky green with a dark--brown head and brown spots over its body. The 
adults are buff-colored moths which fly about over a lawn area, hide in shrubbery, 
and are attracted to lights at night. Symptoms of webworm activity in a lawn in­
clude robins or other birds feeding in the turf, irregular brown patches in the 
lawn area, many moths flying about the lawn area at dusk, and the presence of 
silken-lined tunnels in the lawn thatch. A well-fertilized and watered lawn will 
support more webworms without apparent damage than a poorly kept one, but adult 
webworms prefer to lay eggs on green, healthy lawns.
Cutworms. Species of cutworms, especially the variegated, are common during the 
summer months in turf areas. This insect usually does not overwinter in Illinois 
but migrates in as an adult moth in the spring. There are two or three genera­
tions a year, with each one producing a higher population. Presence is usually 
indicated by the appearance of birds digging in the turf for the larvae as they 
do for webworm larvae. Treatment for cutworms is similar to that for webworms 
in the selection of chemicals and timing.
Armyworms. This insect does not overwinter in the state. The first generation 
occurs in southern and central Illinois in late May and June in grasses and small 
grains. Moths emerging from this generation migrate northward to lay eggs in 
grassy areas for the second generation. Fungus diseases and parasites commonly 
kill most of the first generation. The second-generation pest in the northern 
part of the state occurs in late summer and may appear as large numbers of dark- 
colored worms moving across grass areas. Chemical control, if necessary, is the 
same as for sod webworm infestations in late July and early August.
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Leafhoppers. These wedge-shaped pale-green insects do not commonly overwinter in 
the state but enter as adults as do the armyworm moths. Swarms of these insects 
usually migrate to grassy areas and rapidly build up in numbers, with several gen­
erations during the growing season. These insects suck sap from the grass leaves 
but are primarily a nuisance insect. Population levels can vary from day to day 
because of rains, condition of grass growth in which they are feeding, etc. Con­
trol is usually not necessary unless hoppers are very numerous and leaf damage is 
noticeable.
Ants and soil-nesting wasps. This group of various species of ants and soil­
nesting wasps lives as a colony in the soil. Being a colonizing insect, the pop­
ulation, once established, remains in a definite location in the turf area. Ants 
or wasps can be seen entering holes in the soil or building mounds in a definite 
location.
Aphids. A species of aphid called greenbug has been observed damaging areas in 
turf since 1969. This aphid or plant louse migrates into the state, and builds 
up high populations on sorghum and similar crops. Damage to bluegrass sod is 
usually evidenced by round or oval patches of dead grass, usually beneath trees. 
Many aphids can be observed around the edge of the damaged area.
Chinoh Bugs. Certain chinch bug species are common insect pests of lawn areas in 
other parts of the United States. The most common of these species include the 
southern chinch bug in the southeastern United States and the hairy chinch bug in 
the northeastern part. In Illinois, lawns have been observed being damaged by a 
chinch bug species similar in appearance but not the same as the chinch bug which 
attacks grain crops and grasses in this state.
An insect similar in appearance to a chinch bug often is found in lawns being ex­
amined closely for insects. This insect is called the big-eyed bug. It is about 
1/8 inch long and has a black body with white wings which lap over the abdomen.
The eyes are exceptionally large. Big-eyed bugs have been considered as predators 
on other insects such as aphids. There is recent evidence, however, that these 
insects may be sucking plant juices from grass blades as chinch bugs do.
Millipedes. These animals are not true insects and do not feed directly on grass. 
But they are often found migrating across turf areas from a feeding site to an 
overwintering location. Their primary food is decaying vegetable matter. These 
many-legged animals can be controlled chemically with insecticides commonly used 
for webworms, cutworms, or armyworms.
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CHEMICAL CONTROLS FOR TURFGRASS DISEASES
M . C. Shurtleff
Disease
(causal fungus)
Principal
turfgrasses
Normal season 
and interval 
of application 
(remarks) Fungi cide^
Ounces 
per 1,000 
sq. f t . y
HELMINTHOSPORIUM Materials listed below are ef-
DISEASES fective against a l l Helmintho-
sporium diseases:
(a) Melting-out Kentucky bluegrass March-June; Acti-dione--Thiram 2-4(H. vagans) Ryegrasses Sept.-Nov. Folpet (Phaltan) WP 50% 4-6
7-14 days Captan WP 50% 4-6
Thiram WP 75% 3-6
Daconil 2787 WP 75% 4
(b) Helminthosporium Ortho Lawn § Turf Fungicide 4-6
leaf spot All turfgrasses June-August Dyrene WP 50% 4-8(H. sorokinianum) 7-14 days Fore WP 80% 4-6
Zineb WP 75% 4-6
Tersan LSR WP 80% 4-6
(c) Zonate eyespot Bluegrasses July-August Manzate 200 WP 80% 4-6(H. giganteum) Bermudagrass
Fescues
Ryegrasses
7-14 days
(d) Red leaf spot Bentgrasses Apri1-August(H. erythrospilum ) 7-14 days
(e) Helminthosporium Fescues April-July
blight(H. d ia ty o id e s ) Ryegrasses 7-14 days
(f) Brown blight Ryegrasses April-June(H. siooans) Fescues 7-14 days
(g) Leaf blotch Bermudagrass April-June(H. oynodontis) 7-14 days
FUSARIUM BLIGHT Bentgrasses Bentgrasses and Tersan 1991 WP 50% 5-6(F. roseum) Fescues fescues:
April-September 
7-10 days
Bluegrasses (es- Bluegrasses:
pecially "Merion" June-August
and "Windsor" Ken- 7-10 days
tucky) (Drench 50
Ryegrasses gal./I,000 
sq. ft. into 
root zone. Water
turf the day 
before.)
(Footnotes at end of table)
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Normal season 
and interval Ounces
Disease Principal of application
Fungicide^
per 1,000
(causal fungus) turfgrasses (remarks) sq. ft.b/
3CLER0TINIA DOLLAR All turfgrasses May-November Acti-dione--Thiram 2-4
SPOT 7-14 days Daconil 2787 WP 75% 2-4(S. homeocarpa) (Resistance to Cadmium compound See label
cadmium com- Mertect WP 60% 2
pounds, Dyrene, Thiram WP 75% 2-4
and other fungi- Tobaz WP 60% 2
cides has been Ortho Lawn § Turf Fungicide 4-6
reported in some Tersan 1991 WP 50% 1/2-1
areas.) Dyrene WP 50% 4-6
RHIZOCTONIA BROWN All turfgrasses June-September Dyrene WP 50% 4-6
PATCH 5-10 days Daconil 2787 WP 75% 4(R. so la n i) Fore WP 80% 4-6
Tersan LSR WP 80% 4-6
Tersan 1991 WP 50% 1-4
Acti-dione--Thiram 3-4
Ortho Lawn § Turf Fungicide 4-6
Mertect WP 60% 2
Tobaz WP 60% 2
Manzate 200 WP 80% 4-6
LEAF SMUTS Bentgrasses Early spring or Tersan 1991 WP 50% 6-12
Stripe smut Bluegrasses, es- late fall. (Drench-(U stilago s tr i i fo v m is ) pecially "Merion" in 600 gal./I,000
Flag smut Kentucky sq. ft.--after(U roaystis agropyri) Ryegrasses application. Fol­
low fertility and 
irrigation prac­
tices to produce 
optimum growth of 
turfgrass.)
RUSTS (LEAF $ STEM) All turfgrasses July-September Ac ti-dione--Thiram 2-4
(Puooinia species) 7-10 days Tersan LSR WP 80% 2-4
(Follow fertility Fore WP 80% 2-4
and irrigation Zineb WP 75% 2-4
practices to pro- Manzate 200 WP 80% 2-4
duce steady Thiram WP 75% 2-4
growth of grass-- Ortho Lawn § Turf Fungicide 4-6
1 in./week--during 
summer or early 
fall drouths.)
Daconil 2787 WP 75% 4
POWDERY MILDEW Bluegrasses May-November Acti-dione--Thiram 2-4(Erysiphe gvaminis) Fescues 7-14 days Karathane WD WP 22.5% 1/4-1/2
Bermudagrass Tersan 1991 WP 50% 1-3
SNOW MOLDS . 
Typhula blight—
All turfgrasses Late fall to Tersan SP WP 65% 6-9
mid-spring Ortho Lawn § Turf Fungicide 6-12(T. itoan a3 
T. in aam ata) ,, 
Fusarium patch—
2-8 weeks
(F. n iva le )
PYTHIUM BLIGHT, GREASE All turfgrasses June-September Koban WP 35% 3-6
SPOT, SPOT BLIGHT 5-7 days Tersan SP WP 65% 4(P. aphanidevmaturrij (Apply fungi-P. irv e g u la re , P. u l t i - cide in 10 gal.mum, P. toruloswn3 water/1,000P. oatenulatum3 P. dissotooum) sq. ft.)
(Footnotes at end of table)
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Normal season 
and interval Ounces
Disease Principal of application
Fungicide^
per 1,000
(causal fungus) turfgrasses (remarks) sq. ft.—'
FAIRY RINGS All turfgrasses (Soil tempera- Methyl bromide, chloro- See label
( M a r a s m i u s  o r e a d e s , ture should be picrin, or formaldehyde
L e p i o t a  m o r g a n i , above 60° F. fumigation
A g a r i c u s  c a m p e s t r i s ) for fumigation. 
Cover area with OR
gas-proof cover Drench rings with water
for several using root feeder attach-
days.) ment on hose
ANTHRACNOSE All turfgrasses June-November Fore WP 80% 4-6
( C o l l e c t o t r i c h u m 7-10 days Tersan LSR WP 80% 4-6
g v a r r t i n i c o  t u r n ) Manzate 200 WP 80% 4-6
Zineb WP 75% 4-6
SEED ROT, DAMPING-OFF, 
SEEDLING BLIGHTS 
( P y t h i u m  species,
All turfgrasses Treat seed be­
fore planting.
Captan or Thiram, 50-75% See label
Spray at e a r l y Folpet (Phaltan) WP 50% 2-4F u s a r i u m  species,
R h i z o c t o n i a  s o l a n i , seedling emer- Captan WP 50% 2-4
H e I m i n t h o s p o r i u m gence and 7 to Dyrene WP 50% 2-4
species, C o V l e t o - 10 days later. Kromad 4-6
t r i c h u m  g r a m i n i c o l u m ) (Apply fungicide Daconil 2787 WP 75% 2-4
in 5 gal. Zineb WP 75% 2-4
water/1,000 Thiram WP 75% 2-4
sq. ft.) Ortho Lawn § Turf Fungicide 4
NEMATODES All turfgrasses A l l  g r a s s e s  e x c e p t  b e n t g r a s s : Mix 1-1/2 to 2 pints of Ne-
(many genera and magon EC-2 or Fumazone 70E with 10 to 15 gal. of water and
species drench 1,000 sq. ft. of turf. Water turf immediately to in-
sure penetration of nematicide into soil and prevent toxic
effects. Treat in spring or fall, or both if nematodes are
a serious problem , when soil temperature is above 60° F.
Aerifying turf before application improves results . Do n o t
apply chemical to newly seeded areas.
B e n t g r a s s :  Use 1 pint of nematicide; otherwise, same .as above.
SLIME MOLDS All turfgrasses May-September Any fungicide mentioned
( P h y s a r u m  c i n e r e u m , above when disease is first
F u l i g o  species, etc.) evident ^
Mow, rake, pole, or hose 
down to remove when seen
ALGAE or GREEN SCUM All turfgrasses Apply when first Thiram WP 75% 2-4
seen; reapply as Zineb WP 75% 2-4
needed. Tersan LSR WP 80% 2-4
Fore WP 80% 2-4
Daconil 2787 WP 75% 2-4
copper sulfate 1-2
MOSS All turfgrasses Apply when first 
seen; reapply as 
needed.
Ferrous ammonium sulfate 16
NOTE: Causal fungus given in parentheses.
a/ Denotes either fungicide, coined name of that material, or representative trade names. Mention of a 
trade name or proprietary product does not constitute warranty of the product and does not imply ap­
proval of this material to the exclusion of comparable products that may be equally suitable, 
b/ Except where indicated, all materials should be applied in 3 to 5 gal. water/1,000 square feet. Use 
lower fungicide rates in p reven tive programs; higher rates for cu ra tive programs, 
c/ Other fungicides that control Typhula blight but not Fusarium patch, include Thiram WP 75% (8 to 10 
oz./l,000 sq. ft.) and cadmium compound (see label), 
d/ Fungicides that control Fusarium patch but not Typhula blight, include: Tersan 1991 WP 50% (3 to 8
oz./l,000 sq. ft.), Daconil 2787, Fore, Mertect, and Tobaz (see label).
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TWENTY-FIVE YEARS OF EDUCATION
0. G. Bentley
Many people--and I am one of them--have a natural tendency to ask "why'1 when they 
hear that a program such as Spray School has been kicking around for 25 years. And 
when you ask that question, you generally get one of two answers: Either "We've
always done it," or "The program is reaching new audiences."
Well, I know the first answer isn't correct for Spray School. We have good rea­
sons for holding it. But what about the second answer: reaching new audiences?
I am certain we pick up new people each year, but I recognize too many faces out 
there to believe that each January we get an all-new group. And when 12 to 15 
people get plaques commemorating 23, 24, or 25 years of attendance, you know for 
certain that a good share of your audience returns year after year.
That kind of response to Spray School gives those on our staff who plan it confi­
dence that the program is doing a job: meeting a need. And if they need more con­
fidence, they have only to look at attendance figures for the 25-year history of 
the event.
Spray school started in 1949 with an attendance of 358 overcrowding the lecture 
hall in the old Agricultural Engineering building and forcing Pete Petty and Walt 
Scott to find a bigger room as the crowd continued to grow. From that successful 
beginning, attendance jumped to 545 in 1955, 750 in 1960, 1,034 in 1965, 1,264 in 
1970, and finally last year to the all-time high of 1,375--bringing total attend­
ance to about the 19,000 mark.
As Dean of the College of Agriculture, many of the great people I work with are 
students. And if my mathematics is correct, the Spray School students who re­
ceive plaques today represent a total of about 650 days of attendance at Spray 
School--they average 48 days of attendance on record. Now let us be liberal with 
these students and assume that all have been good boys and have not cut classes. 
They have attended all of the Spray School sessions. If that is so, each student 
has about 216 hours of attendance on the record.
In our undergraduate program here in the College of Agriculture, a class that 
meets three hours a week--48 hours per semester--is usually worth three hours of 
credit. And if you do the mathematics again, you will find that each of our Spray 
School students' hours of attendance is roughly equivalent to 14 credit hours of 
instruction. And that is equivalent to a full-time load for one semester.
A semester's study represents a solid commitment to self-improvement and staying 
on top of the fast-changing field in which you work.
I have a great respect for the individuals in this group--and for the rest of you 
who have not quite reached the 23- to 25-year mark. That respect is shared by a 
great many people, perhaps more than you think.
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As I think about the important role you people play--and the role of our College-- 
I am optimistic about the future. I think there are exciting opportunities ahead
for increased service to people through research and education. And I hope that
those of you in the agricultural chemical business share my optimism about your 
role and are not unduly swayed by the appealing rhetoric of the doomsday prophets 
of our day.
Both your group and our College are occasionally the targets of these often self-
proclaimed prophets. I think all of us recognize the challenge of our time is to
build for a better quality of life in the United States, and for that matter in 
every country of the world. But to deduce that one of the solutions to our prob­
lems is to cut off science and technology and to not use scientific expertise in 
solving these problems is a fallacious argument, and one that I believe we should 
resist vigorously.
All of us here must be concerned about reducing pollution and protecting the 
environment--that is what Spray School has been about for the past 25 years. But 
let us not allow ourselves to be drawn into the trap of being the ’'anti's.'' In­
stead, let us remain what we have been, the builders and do-ers seeking betterment 
of our society by working in a positive way.
There are still many exciting things to do in today's world. The excitement of a 
new idea or a new change is as relevant in the '70's as it was when the agricul­
tural revolution advocated change and the adoption of new ideas.
I pledge the support of the College of Agriculture administration to participate 
in a great effort to see that we jointly reach new heights of service and profes­
sional development through continued application of research and educational pro­
grams .
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CONGRATULATIONS AND REWARDS
G. Sprugel, Jr.
It has been the privilege of the Illinois Natural History Survey to serve as a 
cosponsor for all 25 of the Illinois Custom Spray Operators’ Training Schools. It 
is also our pleasure to be a part of this awards program today. Our research staff 
members have willingly appeared on these programs and helped to serve agriculture 
in this field of endeavor--pest control.
All of you know what the University of Illinois College of Agriculture is. Log­
ically, you may ask about the smaller Natural History Survey, its location,duties, 
and responsibilities.
The Natural History Survey has already been in existence for 59 years under other 
names when, in 1917, the Illinois legislature established three sister organizations 
to investigate and catalogue the natural resources of Illinois--water, geological, 
and natural history. They are designated as the State Water Survey, the State Geo­
logical Survey, and the State Natural History Survey. We are state agencies ad­
ministered by the Department of Registration and Education at Springfield; we are, 
by statute, located on the University of Illinois campus as cooperating agencies.
You are, perhaps, best acquainted with the Natural History Survey’s Section of 
Economic Entomology, many of whose members have also served as the entomological 
research arm of the University of Illinois Agricultural Experiment Station. In­
cluded in the Section are the Extension Entomologists who are funded by the Uni­
versity's College of Agriculture, but to whom we supply not only office space and 
equipment but technical guidance as well.
Our Section of Botany and Plant Pathology studies and catalogues the flora (in­
cluding the fungi) of Illinois. Along with their other responsibilities, they 
study and investigate control measures for the tree diseases and some of the flow­
er diseases which occur in Illinois. The Survey also has Sections of Wildlife Re­
search, Aquatic Biology, and Faunistic Surveys. The latter studies and catalogues 
the animals of Illinois including the thousands of insect and spider species and 
other nondomestic animals. We now have an intersectional group whose duty is to 
conduct a wide variety of studies of pesticides, new and old, as possible contami­
nants of our environment. Major effort will be devoted to foreseeing potential pest 
control problems and taking steps to prevent them from developing.
We in Natural History Survey appreciate the opportunity to serve as a cosponsor of 
this event with the University of Illinois College of Agriculture. Even more, how­
ever, we appreciate the privilege of providing official recognition to those of you 
who have been here for 23, 24, or all 25 of the Sprayers' Schools held thus far. Of 
course, we welcome those of you who are here for the first time. Your magnificent 
persistence and perseverance in attending these functions give us confidence that 
the Natural History Survey and the University of Illinois College of Agriculture 
are providing a genuinely needed and appreciated public service.
Thanks for attending and, to you "old timers," congratulations! We award you this 
recognition--your attendance and continuing faith in us are our rewards.
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IN RETROSPECT AND PERSPECTIVE-INSECT CONTROL
G. C. Decker
In my invitation to speak at this, the 25th Illinois Spray School, it was suggest­
ed that I look back 25 years. Actually, I find it desirable, if not indeed neces­
sary, to begin our story at an earlier date because it was what transpired in the 
preceding decade that created the conditions and problems that made the creation 
of this school necessary.
LOOKING BACK
Prior to 1940, the only insecticides available, the arsenical and the fluorine com­
pounds, nicotine, rotenone, pyrethrin, lime-sulfur, soaps, and petroleum oils, were 
used only on crops with a high value per acre, such as fruit trees, vegetables, 
tobacco, and cotton and in household and livestock sprays.
In general, field crops would not justify the cost of applying insecticidal chemi­
cals, and their use for such crops was largely limited to such specialties as 
poison bran bait and toxic or repellent barriers.
Then, primarily as a result of the war effort in the 1940's, in rapid succession 
such powerful insecticides as DDT, BHC, chlordane, toxaphene, aldrin, heptachlor, 
and a number of organo compounds became available. They were relatively cheap and 
highly effective in controlling a wide variety of insect pests.
Grasshoppers and chinch bugs were on a rampage. The corn borer had just made its 
appearance in Illinois and was doing serious damage to all kinds of corn. The house­
wives were complaining about worms in the market-garden corn. The Food and Drug 
agents were condemning cases of canned corn by the thousands because of the pres­
ence of worms and insect fragments. Seed producers complained of serious losses, 
and farmers had two complaints: reduced yields and the jamming of mechanical corn
pickers due to the abundance of broken stalks damaged by borers.
Few farmers were prepared to use insecticides, and so they sought the services of 
custom sprayers. For a time, much of the demand was supplied by "fly by night" 
operators who drifted in from the Cotton Belt. They were only interested in the 
dollar, and much of their work was far from satisfactory. In self-defense, the 
conscientious local operators demanded some sort of a school or training pro­
gram that would enable them to outperform their competitors and establish a sound, 
safe, and reliable custom spray service program.
From the very beginning,the spray school attempted to supply reliable basic infor­
mation on all phases of the modem insect control operation: (1) equipment adjust­
ment and operation; (2) properties and characteristics of the insecticides avail­
able; (3) insecticide residues;(4) toxicology and safety precautions; (5) insect sur­
vey results and;(6) ways and means of determining whether or not treatment was needed.
For the first five years, treatments were largely confined to the use of dusts and 
sprays applied to protect plants from damage by the European corn borer, cutworms,
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armyworms, grasshoppers, chinch bugs, and a variety of insect pests that attacked 
clover and alfalfa. Then came the use of soil treatments to control the subterra­
nean insect pests and the accelerated use of pesticides on farms. Whereas foliar 
applications remained at a level of 500,000 to 1,000,000 acres treated each year, 
soil treatments rose from less than 500,000 acres in the late 1950's to over
6.000. 000 acres per year by 1970. As time passed, there was a steady progression 
from dusts and low-gallonage sprays, which tended to drift away from target areas, 
to the use of larger droplet sizes and eventually to the granular formulations, all 
in the interest of greater efficiency and a reduction of any possible adverse side 
effects.
You, the farmers, the airplane operators, and the custom sprayers who in the last 
25 years have applied insecticides to roughly 100,000,000 acres of Illinois crop 
land, thereby giving the Illinois farmers a net profit over and above the cost of 
treatment estimated at nearly a half billion dollars, have much to be proud of--
100.000. 000 acres treated with only one fatality (a pilot who crashed), no serious 
illnesses, and minimal if any real demonstrable adverse side effects. In fact, all 
available scientific evidence tends to indicate that benefits to wildlife and the 
environment from all the treatments you have applied far exceed adverse effects or 
damage.
I regret to say I cannot make the same claim for some of the public-sponsored pro­
grams such as the phloem necrosis and Dutch elm disease spray programs, the fire 
ant and the Japanese beetle control programs, which involved dosage rates much 
higher than those you used and lacked the safeguards such as incorporation in the 
soil and avoidance of application to wildlife habitats such as pastures, meadows, 
timbered acres, and urban communities.
LOOKING AT
My first impression on "looking at" is that I seem to see 1,000 more faces than I 
saw before me 25 years ago. You are all a little older and much wiser, but I am 
afraid the 1,300 here today are just about as confused and bewildered as the 300 
who assembled here in 1949. You are accused of and you are suffering for the un­
pardonable sins committed by others. If your critics would take the time to sep­
arate the sheep from the goats, I am confident they would see your role in a dif­
ferent light. Furthermore, if they would look as diligently for the beneficial 
side effects of your work as they do for insignificant or imaginary bad effects, 
they would applaud rather than criticize your efforts. Let us put our immediate 
problem in perspective.
For many years the state legislatures and the Congress were dominated by the farm 
vote, but with the ever-increasing population drift from the farm to the city and 
the new one-man, one-vote decree, the balance of power has changed. Pollution, 
ecology, integration, and rehabilitation are the basis of today's slogans.
For many years I,and practically all the economic entomologists I know, have insist­
ed that basically and fundamentally man should be able to outwit insects, but in the 
past,government agencies would never even consider providing the funds needed to at­
tain such a goal. Actually, the politicians and the farmers confronted the state ex­
periment stations and the U.S. Department of Agriculture with demands for immediate 
action,and they fully expected an acceptable control measure would be available for 
their use next year.
As the government began pouring millions of dollars into medical and other basic 
research, some of it filtered down to finance some basic research on insects, their
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physiology, pathology, genetics, and biochemistry. In many instances, authors im­
plied that the practical applications of entirely new nonchemical insect control 
measures were imminent.
Many laymen and some who knew better have accepted these premature announcements 
as accomplished facts and are using them to apply unwarranted pressures for imme­
diate abolition of the use of several insecticides. New laws and more and more 
restrictive regulations keep the manufacturers, the dealers, and the applicators 
of insecticides in a state of constant turmoil and confusion. That is why most of 
you are here today.
In the current struggle for power and prestige, we find some segments of the en­
vironmental defense forces hell-bent on applying brakes on the use of practically 
any and all types of insecticides.
More money is being spent on trying to find reasons why insecticides should not be 
used than is being spent on the development of new insecticides or improving the 
use of those now available. Currently, many of those engaged in so-called research 
make little or no attempt to seek practical applications for their research find­
ings. In fact, like some of their predecessors of 100 years ago, they seem to re­
gard any thought of practical application of research as beneath the dignity of a 
scientist. Unless we are able to refrain from further application of the brakes 
on insecticide usage until we can reverse this attitude and the applied scientist 
is accorded due distinction, honor, and credit, we may find economic entomology 
(insect control) stalled with no motors available to get it back on the main line 
of modern technological progress.
LOOKING AHEAD
At an international meeting of entomologists held in Montreal last month, I en­
countered an encouraging amount of optimism. Several speakers indicated they were 
finding some regulatory agencies ready and willing to relax unduly stringent regu­
lations and rulings as new data become available. In two instances agents of regu­
latory bodies were actually seeking ways to reconcile differences of opinions.
If this represents new policies, then there is reason to hope that many if not 
most of our currently available insecticides may remain available until suitable 
replacement (new chemicals or other control measures) can be developed. As already 
noted, basic research financed by NSF, NIH, EPA, and other agencies has unearthed 
some potentially valuable new tools, and there are indications we may see a few of 
them put to some practical use in the near future.
We hear much about "insect pest management" (in part a new name for integrated 
control, and that which we used to call common sense). This effort will, I am 
sure, make some very definite contributions to entomology in the near future. Re­
sults can be expected in the case of the more sedentary species, but progress may 
be slow or even absent for those species that move freely over large distances.
All signs indicate that progress in this area may be painfully slow.
Thus, despite favorable optimistic reports on successes attained by so-called bio­
logical control methods--the use of parasites and predators, insect pathogens, 
sterile male releases, hormone sprays, pheromones, etc.--if we are to control the 
majority of our major insect pests, insecticides (chemical pesticides) will in the 
foreseeable future, as they have in the past, play a major role. Of course, pro­
gress in the area of biological control of insect pests could be speeded up, and
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perhaps we, the entomologists of America, are in part to blame for the poor show­
ing that has been made to date.
We have casually, perhaps even apologetically, indicated that such research is ex­
pensive and that progress would be slow, but we have failed completely to acquaint 
the public with the magnitude of the research time and funds that will be required 
to make real progress in this area.
We did not acquire the basic knowledge that made manufacture of the atomic bomb or 
put a man on the moon with the peanuts now devoted to research on nonchemical in­
sect control. When we, the entomologists of America, are able to computerize all 
of the data (biological, chemical, and physical) that control or regulate the abun­
dance of all of the organisms in a given ecosystem, then we too may be able to per­
form new miracles. If the environmentalists and the American public really want 
natural or nonchemical insect control, entomology stands ready to accept the chal­
lenge. However, let us make it perfectly clear that the choice is theirs. Society, 
through whatever channels it chooses, must provide the funds needed to do the job, 
or it should stop pretending that miracles are just around the corner.
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WEED CONTROL IN PERSPECTIVE
F. W .S life
Weeds are plants that are and have been closely associated with man's activities. 
They are a direct result of man interfering with the natural community of plants. 
The plants we call weeds were not good competitors with native grasses or the for­
ests, and they were pretty largely found along animal paths or other areas where 
the natural vegetation had been disturbed. When man began to tear up increasing 
amounts of the forest and grassland to fulfill his own needs, it was then that weeds 
were able to multiply rapidly. During the period of time that man has been the 
dominant species on earth, weeds have flourished and persisted in all the major 
agricultural regions.
During the 25 years that the Illinois Spray School has been in existence, we have 
made more progress in weed control than in all of our previous history. This 25- 
year period, a period of dynamic change, is marked with a series of major develop­
ments that have led us to our present-day weed-control practices.
At the beginning of this period cultivation, hand weeding, mowing smother crops, 
and fallowing were practiced on our cropland to control weeds. Emphasis was placed 
on the control of perennial weeds either by fallowing smother crops or chemical 
treatment with soil sterilants. Annual weeds were more or less accepted. Brush 
control was achieved largely by hand labor or mechanical means with a minor amount 
of chemical treatment. Mowing, renovation, and burning were practiced on pastures 
and rangeland as weed-control methods. Aquatic weed control in irrigation ditches, 
ponds, lakes, and streams was limited to mechanical removal and limited use of so­
dium arsenite and copper sulfate. Even with the tremendous amount of human effort 
invested in weed control, the methods were not adequate, and weeds were a very ma­
jor problem in the United States.
It is difficult to believe that in the ensuing 25 years control methods have de­
veloped to the point where the weed problem is at least stabilized, and from the 
standpoint of many producers, it is no longer a major factor in restricting yields.
This change in the weed problem has been brought about by the introduction and use 
of new herbicides in conjunction with other weed practices and also by the ingenu­
ity of the American farmer to incorporate them into his management program.
Modern weed control has its beginning with the introduction of 2,4-D. The early 
history of 2,4-D is rather obscure, but at the first North Central Weed Control 
Conference in November, 1944, Dr. L.W. Kephart, USDA agronomist, announced that 
some of the so-called hormone chemicals are amazingly injurious to plants in al­
most unbelievably small concentrations. He mentioned the recent discovery of
2,4-D and indicated that this was only one of a large number of compounds of this 
general type. It was interesting that Dr. Kephart estimated the cost of 2,4-D 
treatment at $6 per acre. After a year of investigation, 2,4-D was used on a few 
thousand acres of corn in 1946 and became rather widely available in 1947. An­
other major development in weed control followed soon after the introduction of
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2,4-D. This was the development of the low-volume sprayer. Prior to 2,4-D, the 
only sprayers available were those that delivered large volumes of water per acre. 
The early 2,4-D users soon found that supplying enough water to deliver from 100 
to 400 gallons per acre was a serious problem. Fortunately in 1947 a few low- 
volume sprayers came into existence and were soon mass-produced for the 2,4-D 
market.
The flexibility and adaptability of the American farmer to new practices clearly 
was evident with the acceptance of 2,4-D as a postemergence chemical in grass 
crops. 2,4,5-T followed soon after 2,4-D, and it was quickly accepted as an ad­
dition to the methods available for controlling brush.
As early as 1947, researchers were applying 2,4-D to the soil surface after plant­
ing in order to control weeds as they germinated. Results were variable, and the 
practice was accepted in a very limited way. The chemical industry responded to the 
possibility of chemical weed control on a major scale and began to synthesize and 
evaluate organic compounds for their potential as herbicides. By 1948, TCA, din- 
itro, IPC, and PCP were available as possible herbicides. Soon after that time 
CMU, alanap, and CIPC were introduced. In 1950, the Association of Regional Weed 
Control Conferences was formed. This joint U.S. and Canadian organization was 
the precursor to the present Weed Science Society of America. It was the first 
international organization to develop in the weed science area.
After World War II, the amount of labor available for farm work began to disappear. 
Our large industrial complex geared for war goods converted to other items, and the 
demand for industrial labor was high. This had a major influence in the American 
farmer accepting chemical weed control to compensate for the vanishing labor sup­
ply. Compounds introduced for preemergence weed control in the late 40*s and early 
50’s were not highly dependable, but they were accepted in a limited way, particu­
larly in cotton and horticultural crops where labor requirements had previously 
been high.
The introduction of CDAA (Randox) in 1955 was a major development in that this 
grass-specific herbicide initiated the preemergence concept in a major way in the 
corn and soybean areas of the Midwest. Later developments in preemergence chemi­
cals such as atrazine and amiben were readily accepted and widely used.
It was not until trifluralin (Treflan) was introduced in 1964 that the concept of 
preplant incorporation became firmly established. This added flexibility in weed- 
control programs so that producers had many options in weed-control practices.
From 1964 to the present time, many new chemicals have been added to the preplant, 
preemergence, and postemergence categories. In addition, the producer has gained 
tremendous knowledge on adjusting rates of chemicals to soil characteristics and 
choosing the correct chemicals or combination of chemicals to control the spectrum 
of weeds in his fields.
As the row spacing in some of our major crops has been reduced, the trend toward 
broadcast application has increased. During the past five years, the amount of 
soil tillage either before or after planting has been materially reduced. In ad­
dition, double cropping has increased markedly in many areas due to weed-control 
chemicals, and the system of growing corn and other crops on rolling land without 
tillage is indeed a reality.
The period of the last 25 years is marked at the beginning with cultural practices, 
machines, and human labor being used to control weeds. It ends with cultural
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practices, less machine power, and much less human labor being used in conjunction 
with herbicides to control weeds. If one observes weed control in our agricultural 
regions today and compares it with 25 years ago, most would contend that modern 
weed control is one of the major developments of the 20th century.
It seems logical that we should ask: Who had benefited from this development and 
what are the risks of using millions of pounds of these materials in our environ­
ment?
The greatest benefactor of modern weed control is the consuming public. Either 
directly or indirectly modern weed control along with other developments has re­
duced the cost of food and fiber over what it would have been with older methods 
of weed control. It has allowed our producers to be much more efficient.
With all the information available at present, it is difficult to believe that we 
are harming our environment with the use of herbicides. It would be much easier 
to find information that we have materially improved our environment with the use 
of modern herbicides.
Chemicals used for weed control generally do not persist for long periods of time 
in our environment and are not degraded into more toxic compounds. In addition, 
they do not accumulate in biological food chains, and they have a low order of 
toxicity to man and animals. The public is protected from possible residues in 
food by several methods. First of all, the requirements for approval of a herbi­
cide label are such that a tremendous amount of information is available about the 
chemical before the label is approved. Secondly, the various monitoring programs 
now in effect clearly indicate the level of herbicide that may be found in our 
food, feed, and water supplies. Last but not least, the authority to use a par­
ticular herbicide can be withdrawn quickly in the event that evidence is found 
that it is causing some particular problem.
This is not to indicate that all of the problems are solved, and it is imperative 
that we continue to expand our knowledge on the effects of herbicides on the en­
vironment .
The future for the use of herbicides is partly clouded, but it is also bright. It 
is partly clouded because of the concern of some segments of our society about 
pesticides in general. This concern has led to more regulations on the basic man­
ufacturer and on the user of pesticides. Although most of these regulations were 
needed, additional unnecessary regulations may discourage manufacturers from in­
vesting their research funds in this area. The future is bright in that chemical 
weed control has reached a high level in most of the industrialized nations of the 
world, and this use will continue and spread to other nations as the need for food 
increases with population pressures. There is general optimism that the intensive 
research needed to keep these valuable tools available and to introduce new chemi­
cals will prove fruitful.
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THE FUTURE OF SEX PHEROMONES 
IN INSECT CONTROL
H . H  Shorey
Insects of many species rely on chemical odors to find their mates or sources of 
food or places to lay eggs. One class of such chemicals, the sex pheromones (al­
so called sex attractants), are used by female insects of certain species to at­
tract males for mating. Sex pheromones have received much attention lately be­
cause of the likelihood that they will be of value in insect control. This pos­
sible practical usage has been most studied among certain moth species. Many 
moths, which are the adults of some of our most important economic pests, appear 
to have an absolute reliance on pheromones for reproduction; if the males cannot 
perceive the female’s pheromone, they cannot locate her for mating.
Pheromones may be used for either survey or control of certain pest species.
SURVEY
The pheromones of some species are already in use as survey tools. The U.S. De­
partment of Agriculture has been regularly monitoring the spread--and the severity-- 
of infestation of two important lepidopterous pests, the gypsy moth and the pink 
bollworm, by capturing males of these species in traps baited with female sex 
pheromones (or chemicals apparently related to the pheromones).
On a smaller scale, research has been conducted to determine whether survey traps 
baited with the sex pheromone of a particular moth species can be used to deter­
mine when the moths are most abundant. This information would enable more precise 
timing of insecticide applications to control the insects. Even in the absence of 
an identified pheromone, living females of the species in question can be used to 
bait traps; the resulting large catches of males are often astounding. This sur­
vey use of pheromones is the only usage that is available today.
CONTROL
Control of Lepidoptera by sex pheromones is aimed at preventing males from mating 
with females. The females thus would not lay fertile eggs, and no caterpillars 
would be produced in the next generation. It should be emphasized that to date 
no system has been perfected that will economically control insects by the use of 
pheromones. However, there have been some exciting research developments during 
the last few years, and it is very likely that pest control techniques relying on 
pheromones will be developed for at least a few insect species during the next 
several years.
Pheromones might be used for insect control programs in either of two ways: (1) at­
traction--to stimulate males to approach traps or other devices where they would be 
killed or sterilized, or (2) communication disruption--to prevent males from locating 
females for mating.
Attraction. Insect control by pheromone trapping probably relies on direct compe­
tition of the traps with the wild, living females that are also releasing pheromone
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in the field. An advantage on the side of the traps relates to the fact that fe­
male insects of many species only release pheromone— and thus attract males for 
mating--at certain times of day, whereas the traps can attract males prior to that 
time. Except for this timing advantage, if we assume that a trap has about the 
same attractive power as a female, then many more traps than wild females would 
have to be present in a field to prevent most of the males from approaching fe­
males .
The pheromone trapping approach may be workable for certain pest species when they 
are at very low density levels. However, many researchers have questioned the 
practicability of controlling lepidopterous pests by pheromone trapping. The main 
problem seems to lie in not having traps that are sufficiently efficient so as to 
greatly out-compete living females in attracting males. For most of the species 
that have been studied, one cannot make a "super trap." Very high pheromone con­
centrations cause a reduction, rather than a further increase, in male catch.
Conmunieation disruption. It seems reasonable that if the synthetic odor of fe­
males is distributed uniformly throughout the field, then males will become in­
capable of locating normal females that are releasing the same pheromone odor. 
Experiments in various parts of the United States have shown that this approach 
has promise for controlling a number of lepidopterous pest species, including the 
cabbage looper, the pink bollworm, and the European corn borer. Recently we have 
been experimenting with the communication disruption approach on the pink bollworm, 
a serious pest of cotton. During a whole growing season, a cotton field was flooded 
with the odor of hexalure, a chemical that is a sexual stimulant for males of this 
species, even though it is not identical to the natural pheromone released from fe­
males. The resulting disruption of the males' ability to locate females caused a 
90 percent reduction in pink bollworm larval infestations in cotton bolls.
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IS ZERO-TILLAGE FOR YOU?
G. E. M cK ibben
Acceptance of zero-tillage as your tillage system will depend on several factors, 
but you certainly will not accept it unless it produces profitable yields compara­
ble to those from your present tillage system. Only then will you consider the 
substitution of herbicides for tillage. Other factors will also contribute to 
your final decision: soil type, labor supply, capital and managerial ability.
There are some soil types, crops, and situations that may not lend themselves to 
the zero-tillage technique, but there are several that do. If zero-tillage is to 
produce yields comparable to those of other tillage systems a knowledge of where, 
how, and when to do it is essential.
Illinois agronomists, entomologists, and pathologists have had an opportunity to 
determine what techniques should be employed for successful zero-tillage on only 
a few soil types such as Grantsburg, Cisne, and Proctor. Enough tests have been 
conducted to conclude that these soil types are adapted to zero-tillage and that 
sufficient knowledge of such factors as fertility, insecticides and herbicide com­
binations is now available to insure a high degree of success.
Probably no single factor contributes more to successful zero-tillage than does 
the application of a combination of herbicides that will control the vegetation 
(present or anticipated) on a given field or farm. The most frequent causes of 
herbicidal failures are:
Inadequate amounts of herbicides
Selection of the wrong herbicide for the weed species present or anticipated 
Poor distribution of herbicides
Poor agitation or failure to keep herbicides in suspension
Inadequate gallonage (particularly where a contact herbicide is involved)
Herbicides with insufficient residual activity to control weeds until harvest
Poor stands ( in s u f f ic ie n t  crop com petition)
The zero-tillage system at Dixon Springs, Brownstown,and Urbana produced yields in 
1972 that were comparable or superior to yields from conventional tillage systems 
on the particular soil types involved. Several herbicide combinations have been 
used at the Dixon Springs and Brownstown Research Centers; but at present only one 
herbicide treatment is being used at Urbana.
As in previous years at Dixon Springs, a Paraquat-AAtrex combination was effective 
on fescue sod. Other promising combinations were also tried (Tables 1 and 2). Since
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irrigation was employed with the treatments in Table 1, it is not known whether the 
recovery of fescue with some of the experimental treatments would have resulted in 
yield reductions without irrigation.
Table 1. Yield of Corn in Fescue Sod (Upland Grantsburg Silt Loam),
Dixon Springs Agricultural Center, 1972&/
Herbicide treatment
Bu. per 
acre (12 
pet. mois.)
Plants
per
acre
Pet. fescue 
control 
at harvest
2.5 lb. 80W AAtrex, 1 qt. Paraquat + S 165.5 19,170 99
2.5 lb. 80W Bladex, 1 qt. Paraquat + S 165.5 19,170 77
2.5 lb. 80W Princep, 1 qt. Paraquat + S 163.0 19,170 85
Plow-plant; 2.5 lb. 80W AAtrex 169.9 19,170 82
2.0 lb. 80W Princep, 2 qt. MON 2139 
(Roundup) 167.7 19,170 60
2.5 lb. 80W AAtrex, 2 qt. MON 2139 165.0 18,730 30
2.5 lb. 80W Bladex, 2 qt. MON 2139 158.3 19,600 50
1.25 lb. 80W AAtrex, 1.25 lb. 80W Princep, 
1 qt. Paraquat + S 174.0 19,600 1
2 qt. Lasso, 2 qt. MON 2139 168.0 19,600 40
a/ Nine of 52 treatments (others available on request). Planted April 27 at 30- 
inch row spacing. Irrigated with 2 inches of water on July 13 and July 24. Her­
bicides applied in 67 gallons of water per acre pre-emergence.
Table 2. Yield of Corn in Corn Stalks (Bottomland— Belknap Silt Loam) 
Dixon Springs Agricultural Center, 1972^_/
Herbicide treatment
Bu. per 
acre (12 
pet. mois.)
Plants
per
acre
Weed control 
rating, l / 2 l ^ J
2.5 lb. 80W AAtrex, 1 qt. Paraquat + S 155.0 22,650 8.0
2.5 lb. 80W AAtrex, 2 qt. MON 2139 146.7 20,470 8.5
2.5 lb. 80W Princep, 1 qt. Paraquat + S 153.0 21,780 8.25
2.5 lb. 80W Princep, 2 qt. MON 2139 126.0 17,420 7.5
2.5 lb. 
2 qt
80W Princep, 2 qt. MON 2139, 
. Lasso 144.8 23,340 9.5
2.5 lb. 80W Bladex, 2 qt. MON 2139 151.7 23,090 8.0
2.5 lb.
2 qt
80W Bladex, 2 qt. MON 2139, 
. Lasso
155.8 22,220 8.5
a/ Seven of 20 treatments (others available on request) Pioneer 3334 variety
planted May 31. Herbicides applied in 67 gallons of water per acre pre-emergence, 
b/ 0 = no control; 10 = excellent
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MON 2139 (Roundup) is an experimental herbicide that shows promise for controlling 
weed species by translocation. It also appears effective against yellow nutsedge, 
one of the problem weeds in bottomlands.
Crusting reduced emergence of corn on the plow-plant and conventional seedbeds 
(Table 3). The commonly recommended combination of AAtrex, Princep, and Paraquat 
appeared satisfactory on the zero-till seedbed. However, the question arises when 
herbicide control is excellent, is any other factor peculiar to zero-tillage lim­
iting yields? Table 4 indicates nitrogen may be limiting.
Table 3. Yield of Corn at Brownstown With Three Seedbeds and Six Herbicide 
Treatments, 1972^1
Plow-plant Conventional Zero -till
Herbicide
treatment
Bu. per 
acre
Plants 
per acre
Bu. per 
acre
Plants 
per acre
Bu. per 
acre
Plants 
per acre
1. 1.25 lb. 80W Princep, 
1.25 lb. 80W AAtrex,
1 qt. Paraquat + S, 
1.5 qt. Lasso 112.8 23,300 108.6 27,010 144.8 27,880
2. 1.25 lb. 80W Bladex, 
1.25 lb. 80W Princep, 
1 qt. Paraquat + S, 
1.5 qt. Lasso 94.7 12,630 116.2 23,960 144.0 26,130
3. 1.25 lb. 80W AAtrex, 
1.25 lb. 80W Princep, 
1 qt. Paraquat + S 121.2 18,730 111.6 20,470 160.4 23,310
4. 2.5 lb. 80W AAtrex, 
1 qt. Paraquat + S 117.2 17,860 99.0 27,010 132.7 27,440
5. 1.25 lb. 80W Bladex, 
1.25 lb. 80W Princep, 
1 qt. Paraquat + S 99.2 13.940 101.6 19,600 115.7 29,620
7. 2.5 lb. 80W Princep, 
1.5 qt. Lasso,
1 qt. Paraquat + S 98.2 11,760 91.2 23,090 119.8 35,270
a/ Preplant N, 150 lb; P and K broadcast. Planted May 12 with one application. 
Herbicides applied in 67 gallons of water per acre.
Table 4. Yield of Zero-Till Corn at Brownstown, 1972—/
Proposed population
Bu. per acre, 12 pet. mois.
Preplant N (150 lb.) PreplantN (150 lb .) + SidedressN (75 lb.)
16,000 132.9 144.0
20,000 132.1 147.6
24,000 118.8 162.0
a/ Average of 6 herbicide treatments in Table 3 and 2 replications. Sixth year of 
continuous corn.
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Yields at Brownstown appeared to be limited where only 150 pounds of N was pre­
planted (Table 4). The addition of 75 pounds of N sidedressed increased yields. 
Greatest increase occurred at a population of 24,000, Inadequate stands prevent­
ed an assessment of yields with similar nitrogen treatments on the plow-plant and 
conventional seedbeds.
Zero-tillage has been accepted as the tillage system on some farms and in some 
areas for the production of corn and for soybeans double-cropped in wheat stubble. 
Its potential must be determined for soybeans as a single crop in corn stalks or 
soybean stubble from the previous year. The zero-tillage system for soybeans to 
be successful must produce yields comparable to those from other tillage systems 
and maintain satisfactory weed control throughout the growing season to insure 
convenience of harvest and to minimize harvest loss.
Table 5. Yield of Soybeans in Corn Stalks (Bottomland Belknap
Silt Loam) , Dixon Springs Agricultural Center, 1972
Herbicide treatment
Bu. per 
acre (12 
pet. mois.)
Plants
per
acre
Weed control 
rating 10/11—
1. Check 19.4 192,500 2.0
2. 1.0 lb. 50W Sencor 51.0 231,700 3.0
3. 1.5 lb. 50W Sencor 48.0 227,400 2.5
4. 2 lb. 50W Lorox,
2 qt. Lasso,
1 pt. Paraquat + S 55.9 226,500 9.5
5. 2 lb. 50W Lorox,
2 qt. Lasso,
1 pt. Paraquat + S + 
80W BAS 3512 (6/9)
1.25 lb.
49.8 258,700 9.5
6. 2 qt. Lasso,
1 qt. Paraquat + S 44.0 245,700 4.5
7. 2 qt. Lasso,
1 qt. Paraquat + S + 
80W BAS 3512 (6/9)
1.25 lb.
55.8 221,300 7.5
8. 2 lb. 50W Sencor, 
2 qt. Lasso 57.7 220,400 8.0
9. 4 lb. Amilon,
2 qt. Lasso,
1 qt. Paraquat + S 53.5 253,500 8.0
Nine of 34 treatments (all treatments available on request), 
a/ 0 = no control; 10 = excellent.
Table 5 indicates the yield potential of experimental zero-tillage soybeans in corn 
stalks on one soil type (Belknap silt loam) with individual herbicides and
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combinations. Treatment 2 was effective in producing excellent yields by control­
ling weeds early, but weed control had deteriorated by harvest time. Increasing 
the amount of Sencor to 1.5 pounds of 50W (Treatment 3) did not improve weed con­
trol at harvest time. A combination of Lasso, Lorox, and Paraquat + S (Treatment 
4) produced excellent yields and maintained excellent weed control to harvest. How­
ever, a Lasso-Paraquat + S (Treatment 6) combination was inadequate to produce max­
imum yield or provide season-long weed control. If a herbicide such as BAS 3512 
becomes available to provide for a chemical weeding (at the second trifoliate leaf 
stage), a Lasso,Lorox combination could be supplemented with it (Treatment 7) to 
provide both satisfactory yield and weed control. A combination such as Treatment 
8 would be expected to provide good weed control only if the stalks were relative­
ly weed-free at planting; otherwise, a contact herbicide such as Paraquat might be 
needed. Treatment 5 suggests that the addition of a postemergence treatment of a 
herbicide such as BAS 3512 would make no contribution to weed control or yield if 
the preemergence treatment was effective. However, a herbicide such as BAS 3512 
would have the potential for the backup of any herbicide combination that failed 
to perform in a satisfactory manner because of lack of moisture, etc.
Even though the planting of soybeans zero-till in corn stalks is not a recommended 
practice and the herbicides that might insure its success do not all have clear­
ance, it is apparent that where good weed control is achieved in the previous corn 
crop (it was at Dixon Springs in 1971) it may be feasible in the future to produce 
zero-till soybeans in Illinois.
Zero-tillage has been accepted on certain soil types where yields have proved equal 
or superior to those from other tillage systems. Its further acceptance will de­
pend on whether additional soil types, particularly the major soil types, are found 
to produce profitable yields.
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NATURE AND PREVENTION 
OF MYCOTOXIN PRODUCTION 
IN FOOD, FEED, AND FIBER PRODUCTS
E. £  B urns
Each year, around harvest time, there exists the possibility of fungus 
molds becoming associated with mature plants and subsequent storage problems 
resulting in spoilage, loss of germination, dark germs, bin burning, mustiness, 
heating and possible toxin production in food, feed and fiber materials. These 
are the final results of invasion of grains by storage fungi (5). The fungi 
which cause problems during storage are limited in kind but are significant in 
their effect on storability of food and fiber commodities and their potential 
for harm to animal and human health. Tighter controls on food and feed quality 
and recent advances in the detection of aflatoxins have further emphasized 
the need for continuing educational efforts on this subject.
The term "mycotoxin" is derived from the Greek "mykes" meaning fungus 
and the Latin "toxicum" meaning poison (15)• A variety of microorganisms pro­
duce poisonous substances (toxins) but they are not always fungi. Aspergillus. 
Penicillium and Fusarium (Gibberella)species are responsible for 70-85 percent 
of all moldy grain in the midwest (8).
Mycotoxicoses are diseases of animals and man caused by fungus produced 
toxins in feeds or foods. The problem is not new to Illinois or farmers in the 
midwest. Five thousand Illinois horses died in 193^ because of "moldy corn 
disease." Turkey farmers in England lost $500,000 in I960 when 100,000 turkey 
poults died of Turkey-X disease. Turkey-X disease was finally traced to a 
shipment of peanuts, used to make turkey feed, that contained Aspergillus 
flavus, a fungus known to produce aflatoxins (9)* Pregnant and young swine are 
very sensitive to the estrogenic effects of F-2 mycotoxin synthesized by 
Fusarium graminearum (13). Aflatoxins have been implicated in damage to brain 
and liver tissue in humans recently in Thailand (2) and Africa (16). Exposure 
of livestock to moldy feed has also been shown to cause mycotic pneumonia (10).
Fortunately, not all storage molds produce mycotoxins (3)* Many strains 
of the commonly isolated Aspergillus. Fusarium and Penicillium spp. are 
non-toxin formers. Also, the majority of storage molds can be prevented by:
(a) controlling insects and plant diseases during the growing season and (b) 
proper harvesting and storage techniques (18).
Probably thousands of bushels of moldy grain are fed to farm animals 
in the U.S. each year without any reports of illness or death (18). The serious 
ness of the moldy grain problem depends upon: (a) the species of fungi causing 
the mold, (b) the extent of toxin production, and (c) the species and maturity 
of animals (or man) consuming the product (!*+).
Mycotoxins can be synthesized by fungi in nearly all types of grain, 
seeds, pepper, peanuts, cottonseed, and fish meal. The presence of mycotoxins 
can be detected only by special analytical techniques (12). Processing of 
raw materials (grains, soybeans, etc.) will generally kill the infecting fungi 
but their toxic metabolites may be found in the final product such as flour,
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peanut butter, and animal feeds (12).
The purpose of this paper is to summarize some of the current information 
on mycotoxins —  especially those produced by Aspergillus, Fusarium, and 
Penicillium. In addition, measures for prevention of mycotoxin production and 
areas needing further investigation will be indicated.
Nature of Selected Mycotoxins
Mycotoxins Associated with Moldy Corn
Mycotoxins have been associated with late maturing corn that is high in 
moisture content at the first killing frosts. This corn, if stored in cribs 
without artificial drying, is often heavily infected with mold fungi by the 
following spring (9).
The mycotoxicoses syndrome in cattle fed such corn includes: diarrhea, 
reduction in milk yield, unthriftiness, lack of weight gain and general feed 
refusal. Nervous twitching, leucoencephalomalacia (inflammation of white 
matter in brain tissue) and death, are less common, but occur occasionally (9)* 
Death of sensitive animals may occur as a result of massive hemorrhaging in 
the stomach, heart, intestines, lungs, bladder, and kidneys. Internal bleeding 
is an important and common symptom of mycotoxicoses (9»12). Not all strains 
of all corn storage molds are able to induce these symptoms.
Aflatoxins
Source
Aflatoxins are produced primarily by certain isolates of Aspergillus 
flavus. Less commonly found are A. parasiticus, A. ruber and A. wentii which 
can also synthesize aflatoxins. Aspergillus parasiticus is restricted to the 
southern United States and the tropics (9,10). These molds are generally 
present in soils.
While these fungi have been considered to be primarily post-harvest 
storage problems, recent findings indicate the possibility of infection and 
subsequent aflatoxin production on corn still in the field. The effects of 
insects feeding in corn ears and certain diseases in predisposing corn to 
aflatoxin contamination are being examined. New research may be needed to 
develop effective control measures in light of the current investigations.
Types of Aflatoxins
Chemical purification techniques show that there are at least eight, 
and probably more, different aflatoxin compounds designated Bl, B2, 32a, Gl, 
G2, G2a, Ml and M2. M stands for milk since Ml and M2 were first discovered in 
raw milk of lactating animals fed Bl. They have also been found in the urine 
of sheep and rats fed 31 and in moldy peanuts. Ml, M2, 32a, and G2a are nearly 
identical to the parent aflatoxin molecule except for a hydroxy group in 
either the 2 or ^ position of the furan ring (See Figure 1). B stands for 
blue and G for green fluorescence under ultraviolet (U.V.) light (9>H>12).
Bl is toxicologically the most potent.
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Commodities That May Contain Aflatoxins
Aflatoxins have been detected in barley, Brazil nuts, bread, cassava, 
cheese, cocoa beans, copra, coconut oil cake, fruit and fruit juices, peanuts, 
peanut butter, pepper, rice, sorghum, soybean meal (poor on most other legumes), 
wheat, corn, cottonseed, locust beans, palm kernels, and raisins (1,5,9,12)* 
Fortunately, aflatoxins have not been found commonly in meat from livestock, 
eggs, bottled milk or dried milk in technically advanced countries (9,10).
Isolation and identification of aflatoxins is difficult because of 
pigments and other product constituents with chemical structures similar to the 
aflatoxin compounds. Also, some microorganisms apparently metabolize aflatoxins 
for nutrients and thus make detection difficult due to reduced concentration 
of the material.
Producer Problems Related to Aflatoxins
The aflatoxin problem that developed in peanuts in the mid-60fs is now 
under control because of improved farming practices and inspections. Attention 
currently is being focused on corn, especially in warm, humid areas of corn 
production. Although aflatoxins are produced on both white and yellow corn, 
white corn is being closely studied because it is used primarily as a food 
grain (11). It was in white corn that field contamination was first observed.
In susceptible animals, aflatoxins have been shown to be mutagenic or 
carcinogenic. More information is needed on the metabolism of aflatoxin and its 
effect on livestock health and productivity (10).
Aflatoxin contamination in corn precludes its safe use either in food 
or feed. FDA's ’’minimum obtainable level” for aflatoxin in corn to be processed 
into either food or feed is 20 parts per billion (11). Food shortages in certain 
tropical countries may affect acceptable limits of tolerance (6). Even contaminated 
food is better than no food at all.
Aflatoxins are relatively difficult to detect and analysis is costly
(9,17). Special techniques are required to obtain absolute confirmation. See the 
information on feeding trials, thin layer chromatography and fluorodensitometer 
that follows.
Once aflatoxin is discovered in a load of corn or soybeans, the chances 
of removing or inactivating it are poor indeed with techniques that are presently 
available (9,12). The farmer or producer is then faced with the extremely 
difficult decision of what to do with the rejected product. Since broken kernels,
fines and other debris are most likely to have more contamination, there is
the added cost of recleaning, screening and transporting questionable lots 
of grain in storage.
In November 1971, two lo ts  o f M issouri grown corn meal were removed from 
market channels by the FDA due to the presence o f  a f la to x in . Two farm ers in  S.E.
I l l i n o i s  no longer produce white corn fo r  the same reason. A s ig n if ic a n t
increase in  a f la to x in  production may occur on moldy g ra in  during wet seasons 
a t harvest tim e—  w ith  considerable p o te n t ia l fo r  great economic lo s s e s .
38
Biological Activity of Aflatoxins
A fla to x in s  are to x ic  to many mammals, f i s h  and b ird s  (See Table 1 ) .  In  a 
study wnrth young b ird s , ducklings were most s e n s it iv e  w ith decreasing s e n s it iv i t y  
in  turkey p o u lts , g o s lin g s , pheasants and chicks (1 ^ ). The b io lo g ic a l a c t iv i t y  
o f a fla to x in s  can be m odified in  ducks and monkeys by a lte r in g  the amino acids 
and p ro te in s  in  t h e ir  d ie t  (1 2 ).
Detection o f A fla to x in s
A fla to x in s  produce a "g reen -go ld” fluorescence when examined w ith  u lt r a ­
v io le t  l ig h t  (U .V . at 365 nanometers) (9,17)• The phenomenon was f i r s t  observed 
by USDA-ARS Lab Technician  Mrs. Marion L . Goulden of the Northern M arketing and 
N u tr it io n  Research Lab at Peoria , I l l i n o i s  (17)• I t  was fu rth e r  developed by 
D r. Odette Shotw ell and D r. C l i f fo r d  W. H e sse ltin e  also at the Peoria  based Lab.
The U .V . (b la c k lig h t )  te s t takes about 5 minutes and provides presumptive 
evidence th a t a f la to x in  is  present. S ingle  kerne ls containing a f la to x in  can 
be detected because o f  t h e ir  fluorescence. Once detected, the concentration o f 
a fla to x in  can be confirmed and measured more p re c is e ly  by the m illico lu m n  method 
in  another 25 minutes (9)* A concentrated corn extract is  passed through the 
m illico lum n tube th a t contains la ye rs  o f alumina and s i l ic a  g e l. A fte r  treatment 
w ith a "developing” s o lu t io n , a flu o re sc e n t blue band appears. The c o lo r in te n s ity  
o f  the blue fluorescence is  d ir e c t ly  p ro p o rtio n a l to the le v e l o f  contam ination. 
Th is  s p e c ific  te s t  f o r  a fla to x in s  can detect as l i t t l e  as 10 ppp. I t  was developed 
at the Southern M arketing and N u tr it io n  Research Lab at New Orleans (9)• The 
green-gold fluorescence technique measures m ateria ls  associated w ith  a fla to x in s
(9 ,1 7 ).
In  a d d it io n , th in  la y e r  chromatography (TLC) and animal in o c u la tio n s  are 
needed to confirm  a f la to x in  contamination.
The U .V . l ig h t  i s  now ro u t in e ly  employed by some gra in  e le v a to rs . Operators 
w i l l  re je c t  loads o f  w hite corn i f  even a trac e  o f a fla to x in  is  detected. No 
a fla to x in s  were found in  corn samples —  k e rn e ls , parts or cracked kerne ls —  
that d id  not glow (17)* The most extensive surveys o f cereal g ra ins and soybeans 
in  processing channels f o r  the presence o f a fla to x in s  have been conducted by 
ARS s c ie n t is ts  a t P e o ria , I l l i n o i s  (9,17)*
The re s u lts  o f e a r l ie r  surveys have found low incidence (6 out o f  283 corn 
samples in  1967) and low le v e ls  o f contam ination (6 to 37 ppb) and these are 
m ostly in  samples o f the poorest grades (17)*
Protecting Feed and Food Against Aflatoxin Production
A. ftavus w i l l  not grow when m oisture content o f gra ins is  below 16 percent. 
A re la t iv e  hum idity o f  a t le a st 84- percent is  requ ired  fo r  fungal growth and 
a fla to x in  production on corn at temperatures above 25° 0 undergoing long 
storage (D r . E in ar Palm, Univ e r s i t y  o f M is so u ri, personal communication). Grains 
should be stored at low hum idity and checked co nstantly  fo r  hot spots o f  mold 
a c t iv i t y .  M ixing low grade corn w ith good corn ju s t  spreads the problem (1 8 ).
P hys ica l removal o f contaminated peanuts by p h o to e le c tric  s o rt in g , hand­
p ick in g , and m echanica l-sorting  is  being used in  the south (1 8 ).
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Selected solvents show some promise of removing aflatoxins in the prep­
aration of peanut meals or flours for animal feed (18). There is also the 
possibility of chemically inactivating aflatoxins in peanut and cottonseed meal.
A flavobacterium (NRRL B-18*+) examined at Peoria can completely detoxify 
aflatoxin in solutions of contaminated milk, oil, peanut butter, peanuts and 
corn but only partially in soybeans (9)* Irradiation will destroy afalatoxin in 
solution but not in contaminated meal. Heat treatments do not cause sufficient 
reductions in aflatoxin levels to be practical (9,12,18).
Perhaps genetic resistance of host grain plants will be needed to prevent 
Aspergillus flavus infections in the field. This question may be answered in 
future studies.
F-2 Estrogenic Factor (Zearalenone)
The estrogenic metabolite called F-2 or Zearalenone is synthesized by the 
fungus Fusarium graminearum (Gibberella zeae)that occurs in cribbed corn exposed 
to the weather. Alternating low to moderate temperatures (^0 to 70°F) are 
necessary for toxin production (1 2,1 3).
F-2 is also synthesized by Fusarium moniliforme which infects corn ears 
while still in the field. However, not all strains of either fungus are toxin 
producers (12).
F-2 and a naturally occuring derivative (F-3) have been detected in sow 
gestation and lactation rations, sow feed, uncracked corn in storage, Italian rye 
grass hay, poultry feed, alfalfa hay silage and corn for human use in open 
markets of Honduras and Mexico (12,13).
Symptoms produced in animals due to F-2 include, "abortion and/or infertility in 
dairy cattle and sows; shrunken testis in young male pigs; vulvovaginitis, 
prolapse of the vagina and fetal resorbtion in sows; drop in milk production in 
dairy cattle and drop in egg production in chickens and turkeys (1 2,1 5).
Swine will generally refuse Fusarium infected grain and if forced to eat 
due to starvation will then vomit and refuse to continue eating it (12).
Penicillium Molds
Penicillium molds are usually blue or green colored and are found most 
frequently in stored grain. They cause "blue-eye" disease of stored corn. 
Penicillium molds or their metabolites are known to be toxic to poultry and mice. 
More research is needed to determine effects on livestock (Dr. Einar Palm, 
personal communication).
Preventing Mycotoxin Formation and Maintenance of Quality
in Stored Grains and Seed
When mycotoxins are detected, legal, ethical, economic and health problems 
arise. Considerable interest in aflatoxins has developed during the last ten 
years among medical and agricultural researchers, food and drug regulatory 
officials and producers, handlers and distributors of farm commodities (18).
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They found that, "the simplest, most practical way to prevent mycotoxin 
contamination is to prevent mold growth (18)."
USDA-ARS, animal and food scientists, specialists in vetinary medicine, 
and private company researchers are learning to detect mycotoxins and understand 
their effects. Farmers have the responsibility of delivering mold-free grain 
to the processors. The processors need to screen out contaminated lots and 
provide high quality food and fiber as they have in the past. This must be a 
cooperative effort from harvesting and marketing to the final product.
Preventing Storage Rots
Some species of fungi can cause infections in the field and develop 
further under storage conditions, but most problems result from conditions 
favorable to fungus growth in storage (i.e. temperature greater than 50°F; 
moisture greater than 13 percent in corn, 12$ in soybeans, and 10$ in flax) (18).
The major fa c to rs  co n trib u tin g  to g ra in  storage ro ts  are (a ) m oisture 
content o f the g ra in ; (b ) temperature during  storage; (c ) p h ys ic a l damage to  the 
kerne ls ; and, (d ) the presence o f storage ro t  fu n g i ( 3 >^»5 »13)*
The growth of storage fungi is reduced at relative humidities below 
60 percent or temperatures below ^0-50°F. Physical damage can be reduced in 
corn by harvesting when moisture content of the grain is below 25 percent. Air 
drying (layer, batch-in-bin, column batch or continuous flow) is essential 
when commodities are harvested at high moisture or stored for prolonged periods
(7,18). (See Tables 2 and 3) Many extension bulletins now contain information 
on the use of propionic-acetic acid or ammonia solutions to prevent molding 
and contamination of high-moisture corn.
There are many o th e r mycotoxins ( i . e .  p a tu lin , ochratoxin , s la fra m in e , 
etc.)that a ffe c t  animals and need fu rth e r  study (1 0 ,12 ,18 ).
Scientists continue to obtain more precise information on (a) the extent 
and seriousness of the mycotoxin problem; (b) the effects of mycotoxins on 
animals and man; (c) quicker and cheaper methods for detecting and measuring 
mycotoxins; (d) ways of detoxifying contaminated food, feed and fiber products; 
and, (e) improved techniques for growing, harvesting, drying, and storing crops 
to prevent mycotoxin formation.
The research and extension education efforts will help producers and 
processors keep ahead of the problems and enable them to provide desired 
quantity and quality products economically.
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Burns
Figure 1. Structural formulae of various aflatoxins (£).
42
Table 1. Biological Activity of Aflatoxins (9,12,15).
Test Animal Lethal Dose 1/ Disease Syndrome
duckling 20 micrograms 2/ carcinogen
trout < 1 PPb 2/ liver cancer
hamsters ? teratogenic
pigs 810 ppb liver cancer
steers >1000 ppb growth inhibition
1/ depends upon age, health and breed of animal tested. 
2/ microgram = meg = .000001 grams = 1 X 10"° grams 
milligram = mg = .001 grams = 1 X 10 grams 
there are 1000 meg in 1 mg 
2/ 1 ppm (parts per million) = 1 mg/ liter 
1 ppb (parts per billion) = .001 mg/ liter
Table 2. Comparative Storage Times for Corn at (A) any Temperature and 
(B) any Moisture Content
A. At any Temperature____________________________________
15$ moisture corn —  10 times longer than 20$ corn
15$ moisture corn —  2? times longer than 25$ corn
15$ moisture corn —  ^5 times longer than 30$ corn
B. At any Moisture Content_______________________________
35°F —  2.5 times longer than at 50°F 
35°F —  ^ times longer than at 60°F 
35°F —  10 times longer than at 75°F
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Table 3» Harvest and Storage Conditions Required to Prevent Mycotoxin 
Formation in Selected Grain Crops (7,18).
Crop $ M oisture at 
H arvest
$> M oisture at 
Storage
Comments
Small gra ins 9-17 11-13 use a e ra tio n
Soybeans 9-20 11 adjust combine during 
day to avoid cracking; 
keep in se cts  out o f 
b in
Ear corn 25-30 11-20 S h e ll and d ry  i f  stored 
fo r  a long tim e; v e n t ila te  
c r ib s  at low outside temps.
Shelled corn 25 11-13 Avoid in ju r y  to kerne ls, 
clean to  remove fin e s  
and d e b ris
Note: For grain stored as 
the moisture levels
seed stock or fo r  prolonged 
should be 2jo  lower f o r  each
storage up to  5 y e a rs , 
gra in  typ e .
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FACTORS AFFECTING HERBICIDE PERFORMANCE
G. F. W arren
Each year many farmers report poor weed control or crop injury from herbicide 
treatments. Fortunately, a great deal of research has been done on the factors af­
fecting herbicide performance, and this information is reducing the number of com­
plaints. However, if the information that is available was more widely used, we 
would have more consistent performance in the field.
If we look at the reasons for weed control failures, we find the following are fre­
quently involved:
Weeds resistant to the herbicide used.
Too low a rate of herbicide applied.
Wrong herbicide used for the soil type.
Improper method of application.
It is essential to know the kinds of weeds present in a field before a good recom­
mendation can be made. Information on effectiveness of different herbicides on im­
portant weeds is available in your Illinois Field Crops Weed Control Guide. By prop­
er selection of a herbicide or mixture, it is possible to find treatments that will 
control most of the weeds. However, there is still no "perfect" herbicide for each 
crop, and timely use of a rotary hoe and cultivator are appropriate to supplement 
the herbicides. It is important to control the resistant weeds which otherwise go 
to seed and eventually take over a field. We are seeing this happen in Indiana 
with jimson weed and annual morningglory, which are resistant to most of the her­
bicides now used on soybeans and tomatoes.
Sometimes, because of cost, herbicides are used at too low a rate. This is often 
the case for Amiben. In Indiana we have found that for consistent weed control 
with Amiben we need to use 1-1/2 gallons of liquid or 30 pounds of granules per 
acre on a broadcast basis. Reducing the rate because of cost is poor economy. For 
many herbicides the rate must be adjusted for the soil organic matter content. In­
formation on this is given in the Illinois weed control guide.
A common cause of failure to control weeds is selection of the wrong herbicide for 
the soil type involved. This is illustrated in Table 1. In the sandy soil with 
low organic matter, Ramrod leached out of the surface zone where crabgrass germi­
nates and poor control resulted. On the other hand, Lasso is more resistant to 
leaching and gave good control. On the silt loam, with higher organic matter, both 
gave good results. Because of the behavior of these two herbicides, we recommend 
Lasso rather than Ramrod on soils low in organic matter. On the other hand, Ram­
rod is generally preferred on the very high organic soils. A classification of 
several herbicides by leaching characteristics is given in Table 2.
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Table 1. Crabgrass Control on Two Soils in a Wet Spring
Herbicide
Crabgrass per sq.. ft.
Sandy soil,
0.7% organic matter 3%
Silt loam, 
organic matter
Check 7.3 6.2
Ramrod, 2 lb. per acre 2.4 .1
Lasso, 2 lb. per acre 0 0
Rainfall (2 weeks) 4.50 in. 2.91 in.
Table 2. Relative Leaching of Herbicides in Soil 
(Compiled from research at Purdue and from the literature.)
Readily leached in all soils
Dalapon (Dowpon, Basfapon) TCA
Readily leached in lew organic3 sandy soils hut some resistance to 
movement in others
CDAA (Randox) Dicamba (Banvel)
Chloramben (Amiben)a 2,3,6-TBA
Readily leached in low organic3 sandy soils hut considerable resist­
ance to movement in other soils
Propachlor (Ramrod)
2,4-Di./
Naptalam (Alanap) 
Picloram (Tordon)
Dinoseb
Bromacil (Hyvar X) 
Terbacil (Sinbar)
Moderate movement in low organic, sandy soils hut little or none in 
others
Alachlor (Lasso) Atrazine (AAtrex)
Diphenamid (Dymid, Enide) Simazine (Princep)
Monuron (Telvar) Propazine (Milogard)
EPTC (Eptam)
Only slight movement in low organic3 sandy soils and essentially none 
in others
Diuron (Karmex)
Linuron (Lorox)
Vernolate (Vernam) 
Butylate (Sutan) 
Chlorpropham (Chloro IPC) 
Prometryne (Caparol)
DCPA (Dacthal)
Diclobenil (Casoron) 
Bensulide (Prefar, Betasan) 
Nitralin (Planavin)
Benefin (Balan)
Trifluralin (Treflan)
a/ Esters of these are less leachable than the amine or inorganic salt 
formulations.
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Improper method of application is another frequent cause of poor or variable weed 
control. Some herbicides work best when incorporated, some best when applied to 
the surface after planting, and some can be applied either way. For herbicides 
such as Treflan, Vernam, Sutan, and Eptam which need to be incorporated to prevent 
loss as vapors, it is important to incorporate them immediately. Table 3 shows 
the rapid loss which can occur from Eptam (a constituent of Knoxweed and close 
relative of Vernam) when applied to the soil surface and not immediately incorpo­
rated .
Table 3. Eptam Vapor Loss When Not Incorporated
Soil
moisture
Percent loss in 15 minutes
Spray Granules
Dry 20 0
Moist 27 9
Wet 44 17
Gray and Weierich. 1965. Weed Sci. 13:141-146.
It can be seen that the loss is very rapid, especially when the material is applied 
as a spray to moist soil. This should emphasize the need for immediate incorpo­
ration. Uneven application is still another frequent cause of variable weed con­
trol .
Thus far we have talked only about failures due to factors we can control, but 
what about the effect of weather? While we cannot control it, we can get more 
consistent results with planning. Proper attention to the items already discussed 
will be helpful. In addition, the following methods of making soil applications 
more dependable should be considered:
(1) Use a mixture of a "dry weather" and a "wet weather" herbicide such as Ramrod 
and AAtrex.
(2) Plant as early as possible to take advantage of better moisture conditions in 
early spring.
(3) Consider shallow incorporation of AAtrex on soils with less than 3 percent of 
organic matter. In dry springs this has given better weed control.
(4) Use the appropriate formulation. If there is even a brief delay in incorpo­
rating Eptam, Vernam, or Sutan, granules will give better results. Amiben 
and Ramrod seem to be about equally effective when applied as granules or as 
a liquid.
(5) If irrigation is available, apply enough water to "activate" the herbicide.
The problem of crop injury from herbicides is even more serious than poor weed con­
trol. The most important way to prevent this is to choose the proper herbicide 
and rate of application for each crop and soil. Some herbicides, even though reg­
istered for a crop, do not allow a sufficient safety margin and generally should 
not be used. Even application without overlapping spray swaths is essential to 
avoid the danger of crop injury.
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PREDICTING POTENTIAL 
FOR DAMAGE FROM CORN ROOTWORMS
W. H. Luckmann
Insect-pest management has many definitions, but in simple terms and on agricul­
tural crops, it is the selection and use of pest-control actions that assure a vi­
able agriculture and a viable environment. During the past four years, Illinois has 
developed pest-management programs for the alfalfa weevil on alfalfa and for phyto­
phagous mites on apples. Much effort is being devoted to developing programs on 
soybeans, ornamental crops, and corn. One of the keys in a pest-management program 
is the ability to accurately measure and predict potential for damage from pests.
Two of the better-known insect pests that attack c o m  are the northern corn root- 
worm and the western corn rootworm. These beetles deposit eggs in the soil in corn­
fields in late summer. The eggs diapause, overwinter, and hatch in June. The 
larvae feed on corn roots and complete development in July. The adults emerge, 
and lay eggs, and the annual cycle is repeated. Continuous corn year after year 
in the same field provides a favorable habitat for survival and increase of the 
corn rootworms. When crops are rotated, in other words when corn does not follow 
corn, the rootworm larvae perish. Crop rotation is a good pest-management program 
for rootworms.
Many farmers grow continuous corn, and a majority use soil insecticides to protect 
against attack from the rootworms and some other soil pests. To assist these grow­
ers, we are developing methods to predict extent of oviposition and potential for 
damage from the corn rootworms. Initially this will benefit only a small number 
of growers, as to avoid mistakes, we will define only those fields with potential 
for high damage and those fields with potential for no damage. Growers with infes­
tations between these extremes will continue to use soil insecticides until we de­
velop more accuracy in our predictive capabilities.
We have developed soil-washing and egg-extration techniques that can recover more 
than 95 percent of eggs from a pint sample of soil. We have also learned to iden­
tify eggs as to species, to distinguish between eggs laid by the northern females 
and eggs laid by the western females. A rootworm egg is slightly smaller than the 
dot at the end of this sentence. We are dissecting the ovaries from rootworm fe­
males so that we can tell with extreme accuracy when eggs are being laid in an area. 
We also know, as you have observed, that the adult beetles like to feed on fresh 
and wilting silks and that when adults are abundant they will concentrate in large 
numbers in silking fields, and fields with dried silks are less attractive when 
fresh silks are available. With these kinds of data we can pinpoint where the bee­
tles are and where they are most likely to be when they are laying eggs. We can 
also predict when growers should make counts of adults in their fields to ascertain 
numbers of eggs being laid and thus predict potential for damage the next season.
The first newly emerged adult rootworms come from early-planted fields, and the 
rate of emergence is greatest between the 14th and 28th day following first emer­
gence in early fields. Several weeks of sexual development are needed following 
emergence before the females begin to lay eggs. Thus the best time to measure 
field population and potential for oviposition and damage is after this intense
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period of emergence, or about 30 days after the first adults are observed in early- 
planted fields. In central and northern Illinois, adult counts should be made dur­
ing the last three weeks of August, beginning about August 7 to 10. Some oviposi- 
tion would have occurred before that time, but numbers of eggs appear insignificant. 
Further, the data suggest that cornfields which are rather mature at that point,
6.5 or greater on the Iowa scale, are not likely to receive many more eggs, with 
little potential for damage the following year.
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NEW  HERBICIDE DEVELOPMENTS
JML D. McGlamery
NEW PRODUCTS AND NEW TRADE NAMES
CobeXj Surflan* Pregard* and Amex 820 are new dinitroaniline herbicides. Dinitro- 
aniline herbicides control annual grasses, pigweed, and lambsquarters. They pro­
vide some control of smartweed and morningglory. Higher rates and deeper place­
ment are usually needed for adequate control of johnsongrass seedlings and wild 
cane.
The dinitroaniline herbicides differ in specific activity (rate requirement), ad­
sorption (rate adjustment for organic matter), water solubility, and degree and 
rate of surface loss (necessity and urgency for incorporation). Those with sur­
face loss (volatility or photodecomposition) or low water solubility may need to 
be incorporated to reduce loss or for placement. The urgency for incorporation 
will depend upon rate of surface loss. Those with adequate solubility and mini­
mal suface loss may perform satisfactorily without incorporation.
The dinitroaniline herbicides control basically the same weeds when equivalent 
rates are used. Some of the new herbicide labels claim control or supression of 
weeds that are not on Treflan or Planavin labels. Partial control of smartweed 
and morningglory is sometimes achieved. Some are claiming supression of velvet- 
leaf and ragweed. Further research is needed to determine how effective these 
are, but don't expect too much.
Treflan (trifluralin) was the first of the dinitroaniline herbicides from Elanco. 
Treflan pioneered the preplant incorporated herbicide concept for soybeans and 
cotton. Baton (benefin) had greater safety on small-seeded legumes and turf. 
Paarlan (isopropalin) was developed for tomatoes.
Planavin (nitralin) was a dinitroaniline deveolped by Shell Chemical for soybeans 
and cotton. Planavin required a higher rate than trifluralin and was found to 
fit best on soils with less than 3 percent of organic matter. It had the advan­
tage of less urgency for incorporation, and if adequate rain occurred in 48 hours, 
incorporation could be omitted.
Surflan (oryzalin) is being developed for preemergence application for soybeans 
on soils with less than 3 percent of organic matter. Elanco has applied for a 
1973 experimental permit for use alone. It will petition for tank-mixes with 
Amiben, Lorox, and dinoseb when tolerances are established. Rates alone are 1 to 
2 1/3 pounds of Surflan 75W per acre. If 1/2 inch of rain does not occur within 
7 days after application, you should rotary-hoe to control emerging weeds and in­
corporate the herbicide.
Cobex (dinitramine) is a 2-pound-per-gallon EC from U.S. Borax. Full clearance 
is expected in 1973, but quantities will be limited. It controls the same weeds 
as trifluralin, but the margin of soybean tolerance is closer with dinitramine.
52
The rate is 2/3 to 1-1/3 quarts per acre. Low rate and light incorporation will 
be stressed to minimize soybean injury. Incorporate within 8 hours after appli­
cation.
Pregccrd (CG 10832) is a 4-pound-per-gallon EC from CIBA-Geigy. The company has 
applied for an experimental permit for preplant incorporation on soybeans at the 
rate of 1/2 to 1-1/2 pints per acre. It should be incorporated within 4 hours 
after application.
Amex 820 (A 820) is a 4-pound-per-gallon EC from Amchem Products. An experimental 
permit is expected for 1973 for preplant incorporation before soybeans on soils 
with less than 3 percent of organic matter. The rate is 1 to 2 quarts per acre.
Several other dinitroaniline herbicides have been tested. Some may receive an 
experimental permit in 1974 for soybeans. Others are being tried for preemergence 
use in corn.
Bromex (chlorbromuron), Soyex (fluorodifen), and Norex (chloroxuron) are Noram 
trade names for products Noram obtained from CIBA as required in the CIBA-Geigy 
merger. CIBA-Geigy will also market these products under the previous trade names 
of Maloran, Preforan, and Tenoran.
Bromex 50W (chlorbromuron) is a preemergence herbicide for soybeans and potatoes.
A Bromex-Lasso tank-mix is cleared for soybeans and field corn. Chlorbromuron 
controls the same weeds as linuron (Lorox), but it takes about 50 percent more 
chlorbromuron. At equivalent rates, crop tolerances are about the same to chlor­
bromuron or linuron, but soybean tolerance is better than corn tolerance.
Soyex SEC (fluorodifen) can be used preemergence in soybeans and snap beans. The 
rate for soybeans is 5 to 6 quarts per acre. It controls annual grasses, pigweed, 
and smartweed as well as ragweed and jimsonweed to some extent.
Norex 50W (chloroxuron) can be used postemergence in soybeans, carrots, and straw­
berries. The rate for soybeans is 2 to 3 pounds per acre plus 1 pint of suitable 
adjuvant per 25 gallons of diluted spray. It should be applied when weeds are 
less than 2 inches tall. Do not apply within 90 days of harvest.
Senoor 75W (metribuzin) is a preemergence soybean herbicide from Chemagro. It had 
an experimental permit in 1972, and full clearance is expected in 1973. Rates are 
3/4 to 1-1/2 pounds per acre. It controls broadleaf weeds better than grass weeds 
at rates optimum for soybean tolerance. Tank-mixes with grass herbicides are ex­
pected in 1974 to improve control spectrum and soybean tolerance.
AAtram 20G is a granular 1:2 combination of atrazine (AAtrex) and propachlor (Ram­
rod) for preemergence use in field corn, silage corn, and sweet corn, It is one 
of the few broad-spectrum herbicide granules for corn. The rate on most Illinois 
soils is 22-1/2 to 30 pounds per acre (broadcast basis). You can plant corn, 
sorghum, or soybeans the following year.
Evik 80W (ametryne) is cleared for directed postemergence use in field corn, sweet 
corn, and popcorn. It has high contact foliar activity, so use extreme care to 
keep spray off corn leaves. The rate is 2 to 2-1/2 pounds per acre. Use as an 
emergency treatment where preplant, preemergence, or early postemergence methods 
did not control annual grasses.
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Outfox (cyprazine) is a 1-pound-per-gallon oil suspension for postemergence use 
on corn at 3 quarts per acre. Use when weeds are less than 2 inches tall and be­
fore corn is 10 inches tall. Severe injury may occur if Outfox is applied to c o m  
previously treated with a preemergence or postemergence herbicide. Do not plant 
any crop except corn the following year.
Prefox (cyprazine + ethiolate) is a preplant corn herbicide combination contain­
ing 3/4 pound of cyprazine (Outfox) and 4.0 pounds of ethiolate per gallon. Rate 
will be 1 gallon per acre on most soils. Immediate incorporation is necessary as 
ethiolate is quite volatile. Corn tolerance to ethiolate is marginal so injury 
can occur. This combination will have only an experimental permit in 1973.
BAS 351 (bentazon) is a promising postemergence herbicide for soybeans from BASF, 
which has applied for a 1973 experimental permit. Bentazon will control most 
problem broadleaf weeds such as velvetleaf, cocklebur, and jimsonweed. It will 
not control grassy weeds and is somewhat weak on pigweed and lambsquarters, so it 
will usually be necessary to use bentazon with a preplant or preemergence herb­
icide sequence. The probable rate is 3/4 to 1-1/2 pounds per acre active ingred­
ient (1-1/2 to 3 pints of 4-pound-per-gallon formulation). Probable timing will 
be when soybeans are in the cotyledon to second trifoliate stage and when weeds 
are small.
Roundup (glyphosphate), formerly known as MON-0468 and MON-2139, is a promising 
herbicide of the future from Monsanto. It will not have a cropland clearance in 
1973, but it may receive a noncropland clearance in late 1973. It is a trans­
located, no-residue postemergence herbicide. It looks promising for controlling 
quackgrass, johnsongrass, wirestem muhly, and some broadleaf perennial weeds. It 
may also be useful in sod planting and turf or pasture renovation programs. It 
controls most grasses without leaving a soil residue to prevent seeding another 
grass.
Rowtate (DS-5328) is a preemergence corn herbicide from Diamond Shamrock. The 
1972 experimental permit will probably be renewed in 1973. Broadleaf weeds are 
controlled better than grasses, so it will be tested in 1973 in combinations 
with grass herbicides. It is formulated as a 65-percent wettable powder and a 
15-percent granule, and rates must be varied for soil organic matter and texture.
Modown (MC 4379) is a preemergence herbicide from Mobil Chemical for soybeans. 
Broadleaf weeds are controlled better than grasses. It may receive an experimen­
tal permit in 1973 and will be tested in combination with grass herbicides.
NEW FORMULATIONS
Bladex 15G (cyanazine) replaces Bladex 10G. This formulation fits granular ap­
plicator rates for most Illinois soils. The broadcast rate varies from 8 to 27 
pounds per acre, but on most Illinois soils the rate will be 15 to 27 pounds per 
acre. It is cleared for field corn, sweet corn, and popcorn. Rotary-hoeing is 
recommended if rainfall does not occur within four to six days,
Dowpon M (dalapon) replaces part of the sodium salt with the magnesium salt of 
dalapon, thus providing better anti-caking characteristics. Biological activity 
and cleared uses are the same as for Dowpon. Dowpon C is a mixture of dalapon 
and TCA for noncropland use, so don’t confuse Dowpon M and Dowpon C.
Furloe (chlorpropham) is the new trade name for Chloro IPC. Furtoe 124 is a mix­
ture of chlorpropham and PPG 124, which is an "extender” to improve persistence 
by decreasing the chlorpropham breakdown rate.
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Eradicane (EPTC + R-25788) is a mixture of Eptam plus a "safener" to reduce corn 
injury. It permits Eptam to be used more safely in corn to control johnsongrass 
seedlings, wild cane, and nutsedge. Only limited quantities will be available in 
1973.
Protect (naphthalic anhydride) is a seed protectant from Gulf Chemical to decrease 
corn injury from Eptam (EPTC). It is used as a corn seed treatment. A 2-ounce 
packet will treat one-half bushel of seed corn. (Safeners are further discussed 
in another article in this manual.)
NEW TANK-MIX COMBINATIONS
A . Cleared as of December 1, 1972
Bromex + Lasso (chlorbromuron + alachlor) can be used preemergence for soybeans 
and corn. Noram will stress the dual-crop possibility of this combination, as 
it has no other products for corn. The rates are 1-1/2 to 4-1/2 pounds of Bromex 
50W plus 1-1/2 to 2 quarts of Lasso 4EC per acre. Soybean tolerance is better 
than corn tolerance to chlorbromuron.
Maloran + Lasso (chlorbromuron + alachlor) is a preemergence herbicide tank-mix 
for soybeans. CIBA-Geigy labeled it only for soybean use as they have other her­
bicides for corn. The rates are 1-1/2 to 4 pounds of Maloran 50W plus 1-1/2 to 
2 quarts of Lasso 4EC per acre.
These two combinations should not be used on loamy sands or sands or soils with 
less than 1 percent of organic matter. Chlorbromuron is similar to linuron (Lorox) 
but it takes about 50 percent more chlorbromuron. Linuron and chlorbromuron will 
be about equal in crop tolerance and weeds controlled when equivalent rates are 
used. These herbicides and their combinations are best suited to soils with less 
than 3 percent of organic matter such as occur in southern Illinois.
Vemam + Treflan (vernolate + trifluralin) is cleared for preplant incorporated 
use in soybeans at the rate of 2-2/3 pints of Vernam 6E plus 1 pint of Treflan 4E. 
This combination provides better soybean tolerance than Vernam alone, and may con­
trol some broadleaf weeds better than Treflan alone. However, the reduced rate 
of Vernam may not control velvet leaf as well as the full rate.
Amiben + AAtrex (chloramben + atrazine) is cleared as a tank-mix preemergence com­
bination for c o m  at the rate of 2 quarts of Amiben and 1-1/4 to 3 pounds of AAtrex 
80W per acre. The Amiben rate may be increased to 3 quarts if a heavy grass pop­
ulation is expected. Amiben is cleared .alone on corn at the rate of 1 gallon of 
Amiben per acre, but corn injury has often occurred. The combination rate will 
reduce the possibility of corn injury. The combination is best adapted to soils 
with 3 to 6 percent of organic matter.
Amiben + Lorox (chloramben + linuron) is cleared for tank-mixing where the formu­
lated combination, Amilon, does not fit. These combinations are best suited to 
soils with 1 to 3 percent of organic matter.
Banvel + Lasso (dicamba + alachlor) is cleared for preemergence use in c o m  at the 
rates of 1/4 to 1/2 quart of Banvel 4E plus 1-1/2 to 2-1/2 quarts of Lasso 4EC 
per acre. On soils with 2 to 5 percent of organic matter, the rate will be 1 pint 
of Banvel + 2 to 2-1/2 quarts of Lasso per acre. The combination will control 
broadleaf weeds better than Lasso alone and has better corn tolerance than
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preemergence Banvel alone. Banvel is cleared alone at the rate of 1 quart per 
acre for preemergence use in corn, but injury has often been serious.
Lasso + AAtrex + Paraquat is cleared for zero-tillage corn at the rates of 2 to 
2-1/2 quarts of Lasso plus 1-1/4 to 2-1/2 pounds of AAtrex 80W plus 1 to 2 quarts 
of Paraquat CL. Ortho X-77 spreader is added at the rate of 1/2 pint per 100 gal­
lons of diluted spray. The mixture is to be applied at 20 to 60 gallons of di­
luted spray per acre with higher gallonages used on larger vegetation. This com­
bination will control fall panicum and crabgrass better than Paraquat + AAtrex.
B. Clearance Pending as of December 1, 1972
Solo + Lasso [(naptalam + chlorpropham) + alachlor] clearance is pending for pre­
emergence use in soybeans. This combination had some state labels, but Illinois 
does not allow state labels without federal clearance. EPA is waiting on the tol­
erance establishment for chlorpropham (Chloro-IPC) before registering the tank-mix. 
This mixture will control grass better than Solo alone and should control broad- 
leaf weeds better than Lasso alone.
Dyanap + Lasso (dinoseb + naptalam + alachlor) clearance is pending for preemer­
gence use in soybeans. This combination was not cleared in Illinois, although it 
had some state labels. An interim tolerance has been granted on dinoseb, so this 
amendmendment to the Dyanap label should be granted soon.
AAtvex + Princep + Paraquat (atrazine + simazine + paraquat) is a possible tank- 
mix for zero-tillage c o m  programs. CIBA-Geigy and Ortho are both expected to 
file label amendments to allow this tank-mix. The purpose of the addition of 
Princep is to improve control of fall panicum and crabgrass.
Bladex + Lasso (cyanazine + alachlor) is pending clearance for preemergence use 
in corn. This tank-mix label should allow the growing of small-seeded legumes or 
small grains after planting corn, which the Lasso-AAtrex tank-mix label does not 
allow. However, broadleaf control may not be as good with Bladex-Lasso as with 
Lasso-AAtrex.
Bladex + Sutan (cyanazine + butylate) may be cleared for preplant incorporation 
before planting corn if a Bladex preplant incorporation petition is accepted.
LABEL CHANGES AND ADDITIONS.
Lasso and Lasso + AAtrex are now cleared for sweet corn as a preplant incorpo­
rated or preemergence treatment. They are also cleared for early postemergence 
use on field corn, silage corn, and hybrid seed corn but not on sweet corn. Weeds 
should be no larger than the 2-leaf stage and c o m  no larger than the 5-leaf stage. 
Rates are the same as for preemergence use. Lasso + AAtrex will perform better 
postemergence than Lasso alone. This early postemergence clearance is primarily 
for use where preemergence application is delayed because of rain. Place emphasis 
on timely preemergence application.
Lasso 4ECj Ramrod 65W3 and Ramrod/atrazine labels will allow their use in all types 
of fluid fertilizers in all corn except sweet corn if applied before crop emer­
gence. Previously only nitrogen solutions were specified. Lasso has an experi­
mental permit for 1973 for use in snap, lima, and dry beans and in processing 
green peas.
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Sutan and Sutccn + atrazine supplemental labeling will allow the use of the field 
cultivator for incorporation to control shallow germinating weeds. Tandem-disk 
incorporation is preferred to control deeper germinating weeds. The field cul­
tivator should be operated at a depth of 4 inches and a speed of 5 miles per hour 
or more. Use sweeps only. Do not use points or chisels. A leveling device such 
as a spike-tooth harrow should be pulled behind the cultivator. Double incorpora­
tion is required, with the second pass at an angle to the first pass.
Eptam labels will probably allow its use on sunflowers in Illinois in 1973. Hptam 
previously had a regional label. The future of sunflowers in Illinois depends 
upon government acreage programs.
Treflan is now cleared for use at double rates for rhizome johnsongrass control. 
This program will require growing soybeans three years, with double rates for two 
years and a single rate the third year before planting corn or small grains. Soy­
bean injury can occur from double Treflan rates. Treflan 4EC is also cleared for 
impregnation on dry fertilizer. However in Illinois, most soybeans are not fer­
tilized in a corn-soybean rotation.
Bladex 80W has been cleared for postemergence application on corn at rates of 
1-1/2 to 2 pounds per acre. Do not use wetting agents or oils, and do not apply 
when corn is under stress or severe injury may occur. Apply before weeds are 1-1/2 
inches high and before c o m  reaches the 5-leaf stage. Bladex 80W preemergence 
rates will be changed to allow better selection for organic matter and soil tex­
ture. Do not use on loamy sands or sands. Several cases of severe injury occur­
red in Illinois in 1972 on sandy soils.
Formula 40 2>4-D amine is now cleared for use with liquid fertilizers. Don't ap­
ply the combination over the top of corn or injury may occur. This mixture could 
possibly be used with drop nozzles to control broadleaf weeds while side-dressing 
corn with nitrogen solutions.
NEW EMPHASIS ON OLD CLEARANCES
Vernam labels state, "Recommended preemergence or postemergence herbicides may 
be applied over the top of preplant incorporated applications of Vernam when nec­
essary to control weeds resistant to Vernam." Stauffer will stress the possibil­
ity of overlay or sequential treatments now that Vernam is being promoted for pre­
plant incorporation.
Amiben labels state "If sufficient rain does not fall within 3-4 days after apply­
ing Amiben, but there is enough soil moisture to germinate weeds and grasses, a 
light cultivation with a rotary hoe or similar tool will uproot these small broad­
leaf weeds and grasses." During the last two years rainfall has been sparse and 
spotty after soybean planting time. Amiben requires rain soon after application 
to be effective. Amchem is promoting the use of Amiben broadcast and incorporated 
to reduce dependence upon rainfall. Split application of Amiben with half the 
rate broadcast and half the rate banded is also being promoted by Amchem as the 
"Amiben over Amiben" program. They will also stress the possibility of banding 
Amiben "for broadleaf control over the top of preplant soil incorporated grass 
killers."
AAtrex and AAtrex + Frineep are cleared for both preemergence and preplant incor­
porated treatments. Because of variable control due to dry weather the past two 
years, preplant incorporation may be stressed in some areas. Velvetleaf control
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is usually better with preplant treatments, but in wet years annual grass con­
trol has often been better with preemergence application.
Treflan incorporation and rate statements should be followed carefully. Many of 
the performance complaints have been due to improper incorporation or wrong rate 
selection. Deeper incorporation and a higher rate are suggested for controlling 
wild cane and seedling johnsongrass. Double incorporation is required. If a 
field cultivator is used, a leveling device such a spike-tooth harrow should be 
pulled behind the field cultivator.
HERBICIDES BEING PHASED OUT OR DROPPED
Londax (linuron + propachlor) will no longer be manufactured. A tank-mix of Lorox 
(linuron) and Ramrod (propachlor) is still cleared for preemergence use in corn 
and soybeans (seed crop only). Do not use on soybeans grown for food, feed, or 
oil purposes.
Noraben (norea + chloramben) production will probably be discontinued as Hercules 
is no longer manufacturing Herban (norea). However, some other company may be 
licensed to manufacture norea. Herban has been used for weed control in sor­
ghum more than in soybeans.
Coriben (chloramben + atrazine) will not be produced. However, a tank-mix of 
Amiben and AAtrex is cleared for preemergence use in corn. (See discussion under 
new tank-mix clearances.)
Dynoram and Preemerge 21 (dinoseb + chloramben) were never produced because of a 
lack of a dinoseb tolerance required in the clearance process. Tank-mixes of 
Preemerge (dinoseb) and Amiben (chloramben) are cleared for use in soybeans from 
preemergence to cracking.
THESE TREATMENTS ARE ILLEGAL
The organic arsenicals such as DSMA and MSMA are not registered for use in crop­
land where corn and soybeans are grown. They are registered for use in cotton 
for spot-treating johnsongrass and in noncropland such as highway right-of ways. 
However their use on cropland in Illinois for johnsongrass control is illegal.
Dyanap is not cleared for use as a topical application on soybeans, so such use 
is illegal and should not be recommended and the chemical should not be applied 
topically. Dyanap is cleared only from time of planting until before soybeans 
emerge.
Many of the herbicides, combinations, and uses mentioned in this discussion are 
not yet cleared. Some herbicides have an "experimental permit" which allows 
limited production and field use before granting "full clearance." Some of the 
requested clearances may not be granted. Always refer to current labels, as 
registrations and uses may change.
Many of the new treatments mentioned in this discussion are no better than those 
which were previously cleared and are not mentioned. The 197S Field Crop Weed 
Control Guide in the back of this manual discusses older standard herbicides as 
well as some of the new ones. It is always wise to try a new treatment on a 
limited scale first.
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DRIFT REDUCTION POTENTIAL FOR FOAM 
AND AIR INDUCTION NOZZLE SYSTEMS
L. F. Bouse, R . E. Leerskov
The recent development of relatively inexpensive foam generating systems has re­
sulted in the application of pesticides in foam sprays (see references). Several 
of these foam systems, consisting of simple air-inducting nozzles and compatible 
foam adjuvants, are readily adaptable to existing spray equipment. Foams pro­
duced by the air-inducting nozzle systems are characterized by their thin consist­
ency, quick drainage, and low expansion ratios.
The need for information on the drift-reduction potential of foam sprays resulted 
in this study to compare the relative drift of conventional sprays from fan nozzles 
and sprays formed by air-inducting nozzles with and without foam adjuvants.
SPRAY MATERIALS AND NOZZLES
Low-expansion foams were produced by mixing Foam-spray (A-l), Foamwet (A-2), and 
Fomex (A-3) adjuvants with water and approximately 1 percent by weight of dye and 
spraying the solution through air-inducting nozzles. Adjuvant concentration was
0.5 percent by volume except for one treatment for which a 2 percent by volume con­
centration of A-3 was sprayed. Commercially available air-inducting nozzles hav­
ing rated flows in the range of 0.53 to 2.08 liters per minute at 2.81 kilograms 
per square centimeter pressure and conventional fan nozzles having rated flows of
0.57, 1.14, and 1.51 liters per minute at 2.81 kilograms per square centimeter 
pressure were tested both with and without foam adjuvants. The following nozzles 
were included in the experiment.
Type number__________ Manufacturers type and size designations
1 Foamspray: Row Crop/Band (446 Orifice)
Service Technology Corp., Dallas, Texas
2 Accutrol: No. 610 (D3 Orifice § 714 Tip);
No. 620 (D4 Orifice $ 715 Tip)
Velsicol Chemical Corp., Chicago, Illinois
3 Foamjet: No. FJ-8003;No. FJ-8004; No. FJ-8005 
Spraying Systems Co., Bellwood, Illinois
4 Dela-Foam: No. 4; No. 7; No. 8: (45° angle)
Delavan Mfg. Co., West Des Moines, Iowa
5 Tee jet Flat Spray: No. 40015; No. 4003; No. 4004 
Spraying Systems Co., Bellwood, Illinois
The authors are attached to the Texas Agricultural Experiment Station at College 
Station, and the work reported was done in Texas. Conversion rates for the metric 
measures was used in the text are: a meter = 3.281 feet; a liter = 0.2642 gallon; 
and a kilogram per square centimeter = 14.25 pounds per square inch.
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RESULTS AND DISCUSSION
Kromekote sample strips placed 1.83 and 6.10 meters downwind from the spray noz­
zle showed much higher populations of drops for the type 5 nozzle than for either 
the foam spray or the water spray from the air-inducting nozzles. This illustrated 
a wide difference in the degree of atomization. The drop-image diameters were 
nearly equal at a given drift distance for the water sprays from the type 5 noz­
zle and the air-inducting nozzles, indicating that the liquid densities were the 
same. The drop-images for the foam spray were larger than the drop-images for 
the water sprays at a given drift distance, indicating that the low-density foam 
drops drifted further than equivalent-size water drops.
A statistical analysis indicated that foam sprays and water sprays from air­
inducting nozzles (types 1, 2, 3, and 4) resulted in significantly less drift at 
1.83 and 6.10 meters than water sprays from conventional fan nozzles (type 5) with 
one exception. The foam spray having the highest expansion ration(type 1 nozzle 
and A-3 adjuvant) and water spray from the 1.55 liters per minute type 5 nozzle 
resulted in percentages of spray drifting beyond 6.10 meters that were not sig­
nificantly different (Table 1).
Figure 1 illustrates the significant increase in drift for the type 5 nozzle, with 
and without A-2 adjuvant, when compared with the type 4 nozzle with and without 
A-2. No significant difference in spray drift was indicated between sprays with 
and without A-2 from the type 4 nozzle. Comparison of the sprays from the type 
5 nozzle showed significantly more drift for the spray with A-2 than for the spray 
without adjuvant.
These results indicate that the large drops produced by the air-inducting nozzles, 
rather than the foam spray, were responsible for the reduction in spray drift.
Figure 1. The effects of 0.5 percent by volume A-2 foam adjuvant 
on the drift of sprays from type 4 and type 5 nozzles.
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Table 1. Effect of Adjuvant, Nozzle Type, and Nozzle Size 
on Expansion Ratio and Spray Drifts/
Adj uvant
Nozzle
type
Measured 
flow rate,
2.81 kg./cm.2
Expansion
ratio
Spray drift­
ing beyond 
1.83 metersk/
Spray drift­
ing beyond 
6.10 metersk/
(L/min) m m
None 4 1.55 1 .39 a .19 abc
None 3 1.48 1 .42 a .13 a
None 3 1.10 1 .44 a .28 abede
A-2 4 1.59 4.05 .44 a .23 abed
None 4 1.36 1 .48 a .15 ab
A-3 4 .53 2.38 .49 a .35 abede
A-l 4 1.55 3.79 .52 a .24 abed
A-2 3 1.51 2.87 .52 a .28 abede
None 2 2.01 1 .53 a .24 abed
None 2 1.17 1 .54 a .25 abede
A-2 3 1.97 2.69 .57 a .27 abede
A-2 3 1.10 2.72 .57 a .37 bede
None 3 1.97 1 .73 ab .25 abede
A-2 2 1.17 2.02 .82 abc .17 abc
None 4 .53 1 .99 abed .69 f
A-2 2 2.01 2.51 1.32 bede .27 abede
A-l 1 1.97 3.31 1.38 bede .32 abede
A-3 4 1.59 4.52 1.42 edef .32 abede
A-2 1 2.01 2.94 1.54 def .39 ede
A-3 4 1.36 7.14 1.72 ef .48 e
None 1 1.97 1 1.77 ef .43 de
A-3£/ 4 1.55 4.98 2.06 f .69 f
A-3 1 2.01 10.28 3.78 g .79 fg
None 5 1.55 1 6.33 h .91 g
None 5 1.14 1 9.60 i 1.55 h
None 5 .61 1 14.98 3 2.46 i
A-2 5 1.55 1 17.20 k 3.71 3
a/ Data shown are means of three replications per treatment.
b/ Means followed by the same letter within a column for each drift distance are
not significantly different at the 5 percent level, according to Duncan’s Mul­
tiple Range Test.
c/ Two-percent A-3 concentration. All other adjuvant concentrations were 0.5 per­
cent by volume.
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SUMMARY
Experiments were conducted to compare the drift of low-expansion foam and conven­
tional sprays in a low-speed horizontal wind tunnel under controlled environmen­
tal conditions. The tunnel was 1.30 meters high, 0.61 meter wide, and 7.32 meters 
long. The air circulating through the tunnel was maintained at 21.1° C. (70° F.) 
and 50 percent relative humidity with a wind speed of 1.52 meters per second (ap­
proximately 3.4 mph). Drift was compared for dyed spray solutions, with and with­
out foam adjuvants, using several different types and sizes of air-inducting noz­
zles and three sizes of conventional fan nozzles. Drift data were expressed as 
the percentage of introduced spray drifting beyond 1.83 and 6.10 meters. Large 
drops produced by the air-inducting nozzles, with and without foam adjuvant, re­
sulted in significantly less drift beyond 1.83 and 6.10 meters than sprays from 
the conventional fan nozzles. In several comparisons the addition of foam adju­
vant to the spray solution resulted in increased drift beyond 1.83 meters for 
sprays from the air-inducting nozzles but did not cause a significant difference 
in the drift beyond 6.10 meters.
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AN APPLIED INSECT PEST MANAGEMENT PROGRAM 
AND POPULATION THRESHOLD
H . B. Petty
An overall grain farm or field crop insect pest management program in Illinois 
must center on corn. Greater numbers of insect pests attack corn than attack 
small grains, forage crops, and soybeans. Practices adopted for these other 
crops may determine what plant disease, insect, and weed problems develop in 
cornfields; in addition, corn production practices can have an effect on pests 
of the other grain crops.
Insect pest problems overlap. Grasshoppers hatch in clover and alfalfa fields 
and migrate to corn and soybean fields. Armyworms and chinch bugs migrate from 
small grains to corn. Predators, such as lady beetles and aphis lions, and wasp 
parasites of aphids migrate from one crop to another in search of more insects 
to prey upon.
When insects thin the stands of corn, the lessened competition permits more weeds 
to survive. Insects serve as vectors of many plant diseases. Insect, plant dis­
ease, and weed problems are so interrelated that control of one may affect the 
incidence of the other.
Changes in farm practices affect pest problems. At one time, 80 percent of the 
European corn borer moths in June emerged from old corn stalks in oat fields; but 
at that time, 3,200,000 acres of oats were grown in Illinois. Now we grow only
800,000 acres of oats. Our June supply of moths from oats has been decreased by 
75 percent. Now combines pick and shell 75 percent of the corn, and this opera­
tion shreds the stalks, killing borers. Cobs are left in the field and eventually 
plowed under, which helps destroy borers. Increased use of nitrogen has affected 
chinch bug and grasshopper survival, but it may have increased aphid reproduction.
Crop varieties can affect overall insect abundance. Corn hybrids and certain 
other crop varieties have been developed to such an extent that actual insect sur­
vival has been reduced. This is true for European corn borers, corn leaf aphids, 
and others and may well have lowered the overall populations of several species 
of insects over the years. Plant characteristics may affect survival. As an ex­
ample, the top leaf of one corn hybrid hangs over the tassel, shading the aphids, 
while the top leaf of others opens quickly to expose the aphids to sun and rain. 
Some hybrids recuperate from injury more rapidly than others, as in corn root re­
growth after rootworm damage.
The aim of a field crop insect pest management program is not designed to reduce 
the use of insecticides, but to utilize to a greater extent all known factors, 
including chemicals, which could decrease an insect pest population and avoid, or 
at least reduce, preventive insecticide programs which go only by the calendar.
The goal is optimum production and acceptable insect control with a minimum effect 
upon other segments of our environment. This may reduce insecticide use in some 
cases, but in others it may actually increase the use of certain insecticides.
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Extensive management programs involving great numbers of insect pests are not 
possible at this time, but management programs for some insects can now be de­
vised and we should be (and commonly are) using this knowledge.
New methods must be utilized. Sex attractants can, in a few cases, concentrate 
the pest species into a smaller area where they can be killed with an insecti­
cide. Sterilant programs may also be used. Biological control, of which Baeillus 
thurlnglensls is a good example, is developing. Such developments will be slow 
but steady.
More care can be taken in assessing naturally occurring populations of parasites 
and predators. Lower rates of pesticides or different timing may help on this 
phase of insect control.
Studies of the cultural and mechanical practices of production as they affect in­
sects must be restudied carefully. Slight manipulations may be profitable. Prog­
ress along these lines will be made, but it will be slow.
Along with all of these nonchemical developments will be a continuing use of in­
secticides .
INSECT POPULATION THRESHOLDS
Population thresholds to warrant profitable insecticide use must be determined for 
all insect pests, and application of this knowledge will be the first step in many 
insect pest management programs for several years. This knowledge of thresholds, 
when available, was used in the past, but some thresholds of yesterday may not be 
accurate today because of agricultural changes cited above. Studies must be great­
ly accelerated to develop practical field methods of determining this threshold 
for many insect pests. We should avoid, wherever possible, dogmatic calendar ap­
plication of pesticides. For many years we operated on the theory that an ounce 
of prevention was worth a pound of cure. This adage may continue to apply in cer­
tain instances but has been overdone in the past.
Insect scouting programs, as a service to the farmers of your community, may be­
come a reality and, as applicators and dealers, look to this as a possible ad­
dition to your business.
Threshold population levels vary with the crop variety, weather, fertility, value 
of crop, and side effects of the chemical to be used. Although actual figures can 
be used, they must be adjusted each year or even for each area in any one year.
For chemical controls see Circular 899.
Several thresholds are already practically or completely established.
Alfalfa and Red Clover
Alfalfa weevil. An insecticide application is warranted when 25 percent or more 
of the tips have been fed upon. This is true early in the spring, but if this 
does not occur until later, early cutting may be the answer. Another measure­
ment is 20 to 30 larvae per sweep of an insect net when the alfalfa is still 
two weeks or more from normal harvest. Minimum rates of insecticides will al­
low sufficient numbers of larvae to survive that their natural enemy popula­
tions will survive.
64
Fall applications of insecticides are preventive measures so applied to avoid 
kill of beneficial insects by spring sprays. Adult population thresholds for 
fall application may be established. We need them.
Clover leaf weevil. Twenty to 30 larvae per square foot early in the spring may 
warrant insecticide application. Later in the spring, the larvae develop a fatal 
fungus disease, and if damage does not occur early, control is not necessary.
Grasshoppers. Seventeen grasshoppers per square yard in a 40-acre hay field de­
vour one ton of hay per day. Roughly 5 to 10 grasshoppers per square yard can 
be profitably controlled, particularly if we consider that these grasshoppers will 
migrate to other crops once the hay crop is cut. Leave uncut strips when harvest­
ing hay. Hoppers will concentrate here. Then apply an insecticide with a short 
residual to these strips. See Circular 899.
Spittlehugs. One or more per stem (not per plant) should be present to warrant 
sprays.
Leafhoppers. Thresholds are difficult to establish. One adult per sweep of an 
insect net when the second cutting is small usually warrants insecticide appli­
cation.
Aphids. Uncertain.
Soybeans
Leaf-feeding by insects is not important if the crop is in the prebloom stage or 
in late pod unless they feed on the pods. Percent of pod-chewing can be used to 
determine need for insecticide treatments. If these insects are eating foliage 
between bloom and early pod fill, yield damage may result if over 40 percent of 
the foliage is consumed. At this growth stage, we suggest insecticides to con­
trol chewing insects but not until at least 25 percent of the leaf surface has 
been consumed.
Piercing-sucking insects such as plant bugs and stink bugs present a different 
problem. They may be vectors of plant diseases, and their "bite" may result in 
wilting plant parts.
Green clover worms. Six or more per foot of row may warrant use of an insecti­
cide. However, observe carefully to see that a fungus disease is not killing 
clover worms. Such a disease causes the worms to turn white and will rapidly 
decimate the population if humidity is high. These insects rarely if ever feed 
on the pods.
Stink bugs. Two or even one per yard of row may warrant control.
Wheat
Armyworms. Six per linear foot of row usually justify use of an insecticide, but 
if wheat heads are developed and armyworms are not cutting the heads off, damage 
may be slight. Control of fewer than 6 per linear foot of row is justified if 
those present are cutting heads.
Corn— At Planting
Seed-corn beetles and maggots. These insects are always present in varying numbers 
and some damage occurs every year, but severe outbreaks are sporadic. Damage to
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germination from these pests is more common in fields with soil high in organic 
matter. If no soil insecticide is used, seed treatment is justified to protect 
the seed during germination. Seed treatments do not have any great effect on 
other insect pests.
Wireworms. These pests may live in the soil as larvae for two to six years and 
be present in the same areas of fields. If wireworms begin to appear in spots 
in one year, use a soil insecticide (organo-phosphate preferred) as a 7-inch band 
when planting corn the following year. No other method of predicting problems is 
available. This pest may be slowly reestablishing in Illinois because of possible 
resistance to carryover residues of aldrin-dieldrin or heptachlor-heptachlor epox­
ide .
Corn planted in grass sod may commonly be infested.
White grubs. No counting methods have been established. If grubs were present 
and damage occurred during the entire growing season and into the fall, damage 
may be severe for three to six weeks the following May and early June. Most of 
the organo-phosphates will provide some control.
Again, corn planted in grass sod may be damaged.
Corn— May and June
Cutworms. Examine fields regularly from seedling emergence until mid-June. Apply 
control measures at first signs of cutting, but at least by the time 20 percent 
of the plants have been fed upon. One cutworm on 25 plants warrants control. If 
all the cutworms are 1-3/4 inches or more long (nearly mature), wait a day or two 
for them to pupate and then replant, but do not waste time and money treating the 
field. If most of the worms are under 1-3/4 inches, it will be a week to 10 days 
before they mature, and they will severely damage the field unless controlled. 
Apply a control immediately.
Garden symphylans. If a field was damaged the previous year, apply an insecti­
cide at planting. If damage occurs for the first time, apply an insecticide at 
the base of the plant during cultivation as for corn rootworms.
C o m  flea beetles. Tiny, black, shiny beetles that jump when disturbed make tiny 
elongate scars on leaves. On field corn, some infestations may be so severe that 
plants are being killed. In this case, apply insecticides.
C o m  rootworm larvae. If you find 1 worm per plant by "layby," use a cultivator 
application if possible.
Corn— Late June and Early July
European o o m  borer. Examine early-planted and more mature fields. If tassel 
ratio reaches 35, and 75 percent of the plants have feeding on the whorl leaves, 
plan to apply an insecticide within the next ten days.
C o m  leaf aphids. Apply an insecticide when 50 percent or more of the plants have 
light to moderate infestations of aphids and the corn is in the late whorl to 
early-tassel stage. Applications after pollination are less profitable.
Armyworms. Late infestations may occur in weedy fields in July and early August. 
They usually strip the lower leaves first. Apply an insecticide when they begin
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to feed on the ear and leaves above the ear. Leaf-feeding on lower leaves will 
not seriously affect yields, but severe leaf-stripping above the ear may.
Corn— Late July and August
C o m  rootworm adults. Apply an insecticide if you find 5 or more beetles per 
plant and not more than 50 percent of the plants have wilted silks. This many 
beetles feeding on the silks at this time may affect pollination.
If you find an average of 1 rootworm beetle per plant for three consecutive weeks, 
rotation or use of an insecticide the following year is encouraged. Damage will 
occur with lower counts but with a lower degree of certainty. Silk conditions may 
also serve as a factor. This is only a guideline for this year and may be changed 
as we have an opportunity to examine field data in detail.
European c o m  borer. If you find an average egg mass count of 1 or more per plant, 
apply an insecticide. Examine fields in late whorl to early silk.
It is apparent that to a reasonable degree we have been applying what knowledge 
we have had available to us. These threshold population levels are not new to 
those of you who have been in the business of selling and applying insecticides.
And as fast as new knowledge is available, you will use it. But all of us have 
been guilty of taking the easy way out. Applying insecticides without bothering 
to count insects, overuse, and large-scale control programs have been where crit­
icism for our use of pesticides has been greatest.
THE 1972 CORN INSECT SCOUT PROGRAM
An area 5 miles long and 3-1/2 miles wide was selected in Boone County for an in­
tensive scouting area. Each farmer was contacted, field histories were obtained, 
and each section mapped by field. Plant stands were made. Tassel ratios and corn 
borer whorl-feeding counts were taken two times. Rootworm larval counts were made 
in most fields. Corn leaf aphid infestations were determined, and we watched for 
predators, parasites, and diseased insects. Each field was surveyed for mature 
first-generation corn borers. We also made two egg-mass counts for second- 
generation infestations. We counted corn rootworm beetles per plant and per ear, 
depending on population, for 5, 6, or 7 weeks. A second-generation corn borer 
count was made, and we are now completing a corn rootworm egg survey.
In these 17-1/2 sections, there were 115 fields of corn or a total of 4,268 acres 
with an average plant stand of 21,550; 58 percent of the fields were in first-year 
com, 25 percent in second-year corn, and 17 percent in third or more year corn.
No fields warranted an insecticide application for first- or second-generation 
corn borer. No fields warranted use of insecticides to control corn leaf aphids, 
although a few fields approached our established threshold.
When we considered all fields, we found an average of 25 rootworm larvae per 100 
plants. The average beetle population for all counts in the 17-1/2 sections 
was 33 per 100 plants. If we averaged the three highest counts in each field, 
the average beetle population was 48 per 100 plants, and if we used just the 
highest count for each field, the overall beetle average was 68 per 100 plants.
As yet we do not know which figure to use. Ten of the fields had more than 1 
beetle per plant for three or more counts, 16 of the fields had at least 1 beetle 
per plant for one or more counts. Egg counts will assist us in being more 
positive.
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Our total labor, travel, and subsistence cost was approximately 50 cents per acre. 
All fields were in one big block. We did several things which were not necessary 
from a practical standpoint. We question the need for stand counts (unless the 
farmer requests it), rootworm larval counts, and mature first- and second- 
generation borer counts. The latter could be made if the farmer applies an in­
secticide and leaves an untreated area in the field.
It appears that beetle populations were at their maximum the weeks of August 7, 14, 
and 21. Three weekly counts may be just as good as seven weekly counts. Rootworm 
egg counts may be needed. Under the conditions of this program, these services--corn 
borer, corn leaf aphid, corn rootworm beetle and egg counts--can be provided for 
about 20 to 25 cents per acre. If we continue this pilot program, further refine­
ments may reduce the per-acre cost.
This year we hope to enlarge upon this program to include three other counties, and 
we will hope to include black cutworm scouting.
We are not entirely ready to present a pat insect-scouting program for corn to you. 
But we can ask some questions. If you operate a soil-testing business, can you take 
soil samples in September, October, or November? A portion of these samples could 
be used to determine rootworm egg counts per pint of soil, and the collection will 
be at no extra cost to you.
Do you have a man whom we can train to scout fields for cutworms, corn flea beetles, 
European corn borers (first- and second-generation), corn leaf aphids, and cutworm 
beetles? If so, we will work with him to develop such a program.
We believe this type of program does have feasibility. It may not stand entirely 
on its own feet, but combined with other jobs may be profitable fill-in time for 
one of your employees.
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SELECTIVE USE OF INSECTICIDES IN PEST MANAGEMENT
Robert L. Metcalf
The past 25 years has witnessed the steadily increasing use of insecticides 
both in number of chemical compounds, increasing in the U.S. from about 30 to more 
than 300, and in volume of use, increasing from about 200 million pounds to 500 
million pounds annually. This use of insecticides has resulted in outstanding ex­
amples of effective insect control and in dramatic increases in crop yields and in 
improved human health. However, there has also been rapidly increasing public con­
cern about the side effects of pesticides on non-target organisms and upon environ­
mental quality. Moreover, entomologists themselves have become uneasy about the 
steadily increasing problems of insect resistance to insecticide applications and 
the mounting indications that regular and repetitive insecticide treatments of crops 
such as cotton and deciduous fruits can result in spiraling treatment costs and in 
ecological changes in the nature of the pest complexes involved. All of these 
danger signals indicate that substantial changes must be made in both the nature 
and usage of pesticides. It must be remembered always that insecticides are ap- 
Pl ied to the environment as purposeful contaminants and consequently that benefits 
from their use must substantially exceed any damages to environmental quality.
In this discussion, selectivity is defined in terms of maximum effect of the 
insecticide in the target organism with minimal effects on humans, domestic animals, 
wildlife, beneficial invertebrates, and to the quality of the environment. It is 
important to determine how insecticides may be used most effectively and harmonious­
ly in integrated Pest Management programs.
The practice of Pest Management has been defined (Geier, 1965) as consisting 
of three phases:
(1) determine how the life system of the pest needs to be modified to reduce 
its numbers to tolerable levels, i.e. below the economic threshold.
(2) apply biological knowledge and current technology to achieve the desirable 
modification, i.e. applied ecology
(3) devise procedures for pest control best suited to current technology and 
compatible with economic and environmental quality aspects, i.e. economic 
and social acceptance.
Reprinted from "Implementing Practical Pest Management Strategies," proceedings of 
a national extension insect-pest management workshop held at Purdue University, West 
Lafayette, Indiana, March 14-16, 1972.
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This Pest Management approach to the use of insecticides may be likened to the 
use of the surgical scalpel and offers marked contrast to the employment of the 
broadsword. A more appropriate analogy is to compare the use of insecticides in 
the practice of Pest Management to the use of pharmaceuticals in the practice of 
medicine. Thus we need to vastly increase our knowledge of the environmental prop­
erties of pesticides and learn how to apply them specifically and precisely to weak 
points in the pest's developmental pattern. To quote from the National Academy of 
Science Publication 1695 (1969), Insect Pest Management and Control, p. 456, 
"...Each control technique has a potential role to play in concert and harmony 
with the others, and a major technique such as the use of pesticides can be the 
very heart and core of integrated systems. Chemical pesticides will continue to be 
one of the most dependable weapons of the entomologist for the foreseeable future 
...There are many pest problems for which the use of chemicals provides the only 
acceptable solutions. Contrary to the thinking of some people, the use of pesti­
cides for pest control is not an ecological sin. When their use is approached from 
the sound base of ecological principles, chemical pesticides provide dependable and 
valuable tools for the biologist. This use is indispensable to modern society." 
Other useful reviews of the general subject of Insect Pest Management include Van 
den Bosch 6c Stern (1962), Geier (1966) and the FAO Symposium on Integrated Control 
(1966).
I. Selective Use of Insecticides
As the United States moves into an era of Pest Management and away from 25 
years of indiscriminate usage of pesticides, wholesale changes must be made in our 
strategies for the employment of chemicals. We are leaving a period when the ini­
tial reaction to the presence of insect enemies was to appl> a broad spectrum in­
secticide and where entomological techniques were all too often typified as "squirt 
and count." In the Pest Management era the use of insecticides can be categorized 
in three ways: (1) carefully timed and gauged suppressive applications aimed at a
weak point in the insect's life cycle, (2) emergency applications reserved for epi­
demic situations where all other control measures are inadequate and the insect pop­
ulation exceeds the economic threshold, and (3) preventive treatments of highly se­
lective impact made with the least volume of insecticide and calculated to provide 
the least disturbance of environmental quality. To implement Pest Management prac­
tices on a broad scale will demand more sophisticated entomological knowledge and 
techniques including a detailed knowledge of the properties of the insecticides
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themselves In relation to effects on target and non-target organisms, on human and 
public health, and on the total quality of the environment.
These premises then suggest that in the future we may well use substantially 
smaller quantities of insecticides for specific programs of pest control, that the 
chemicals chosen may be quite different from those heavily relied upon today, and 
that our standards of efficiency in control, efficacy of crop protection, and eco­
nomics of pesticide employment are likely to be significantly different from those 
of the past several decades. Two essential steps in the transition period into 
the Pest Management era are:
(1) replacement of wasteful, "routine-treatment" schedules by "treat-when- 
necessary" schedules, and
(2) recognition that 1007, control of pests is not required to prevent eco­
nomic losses (PSAC R.eport, 1965).
A. Selectivity of Insecticides
Achievement of the aims of Pest Management programs will depend in substantial 
measure upon the properties of insecticides available for pest population regula­
tion. At least six types of insecticide use are recognized which can be used to 
exert direct effect on the target organism together with minimal undesirable effect 
on parasites and predators.
1) Intrinsically selective insecticides are few in number. However,
Bacillus thuringiensis toxin "BT" is effective only against a few species of lepi- 
dopterous larvae such as the cabbage looper, Trichoplusia ni, and may be considered 
a truly selective insecticide. The new mosquito larvicide
2 ,6-di-tert-butyl-4-( a-dimethylbenzyl)-phenol (MON-0585) seems to be active only 
against a variety of mosquito larvae and virtually non-toxic to anything else 
(Sacher, 1971). The acaricides dicofol, ovex, tetrasul, tetradifon, and omite 
are almost specifically toxic to the Acarina and essentially non-toxic to insects, 
wildlife, humans and higher animals.
2) Systemic insecticides show pronounced selectivity especially against suck­
ing plant pests such as aphids, mites, thrips, leafhoppers, and sometimes to chew­
ing insects. Insecticides such as schradan, demeton, and oxydemeton-methyl applied 
to plant foliage rapidly penetrate the leaf cuticle and are translocated throughout 
the xylem tissue where they serve as stomach poisons to sucking insects with little 
or no harm to parasites, predators, and pollinators. The more persistent systemics 
such as phorate, disulfoton, aldicarb, and carbofuran are best applied as granules 
to the soil rootzone at time of planting or as seed dressings. They are translo­
cated to the above ground portions of the plant concentrating in the most rapidly
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growing areas such as new leaves and fruits. Aldicarb in particular has pronounced 
systemic effects for the adult cotton boll weevil, Anthonomus grandis, and when 
applied to soil at 2 lb. per acre as a side dressing (Bariola et al, 1971), reduced 
the population of adult weevils from 94-96%.
3) Fugitive broad spectrum insecticides such as tetraethyl pyrophosphate, 
mevinphos, and nicotine achieve a degree of selectivity when properly timed and 
applied, as beneficial species can survive an initial onslaught through resistant 
stages, e.g. pupal, protected locations, or reservoirs in hedge rows or in strip 
crops sprayed alternately. Thus Trichogramma semifumatum in host eggs survived 
treatment with mevinphos and the residue dissipated rapidly enough to be innocuous 
to newly emerging adult parasites, while persistent insecticides such as carbaryl 
killed the adult parasites after they emerge (Van den Bosch & Stern, 1962).
4) Ecologically selective insecticides can be used by specific timing or 
placement of the material to decrease its effects on non-target organisms. The 
simplest example is the application of compounds such as methyl parathion, para- 
thion, and carbaryl which are highly toxic to honey bees, at best after bloom is 
completed, or at least in the evening when bees arenot visiting blossoms. The 
eradication of the tsetse fly, Glossina swynnertoni, over 35 square miles of 
Africa, by selectively treating preferred resting places with 3% endosulfan or 
dieldrin applied on the underside of tree branches 1 to 4 inches in diameter, 4 to
9 feet above ground, and inclined less than 35° from the horizontal, is an astonish­
ing example of ecological selectivity (Chadwick, et al., 1965). The gravid female 
melon fly, Dacus cucurbitae, enters tomato fields to oviposit but leaves these 
fields at dusk and spends the evening on adjacent vegetation. Applications of DDT 
or parathion to the vegetation adjacent to crop areas, between sunset and 7 AM, 
reduced the average infestation of tomato fruits from 657o to 37o (Nishida & Bess 
1950, Nishida, 1954).
2The use of DDT as an interior house spray at 1 g. per m for malaria eradica­
tion is an outstanding example of ecological selectivity which is effective be­
cause the female Anopheles mosquito enters human habitation in search of a blood 
meal and prefers to rest on wall or ceiling during her digestive processes, where 
she receives a lethal dose of DDT.
Other well known examples of ecological selectivity include the common prac­
tice of seed treatments, especially of corn to control Diabrotica undecimpunctata 
howardi, Hylemya cilicrura, and species of wireworms. Newsom (1966) reports the 
successful control of these species with dieldrin at 2 oz. per 100 lb. seed or 
about 5 g. per acre. This contrasts with the 2 lb. of aldrin or heptachlor per
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acre commonly applied broadcast or side-dressed which requires 180 times as much 
insecticide. Other successful seed treatment practices such as corn with diazinon 
and oats with propoxur are discussed under Seed Treatment. Treatment of sweetcorn 
silks with an injection of 0.5 m. of 1% DDT in mineral oil to prevent infestation 
by the corn earworm, Heliothis zea, is a classic example of ecological selectivity.
5) Selectivity through restricted treatment has been known for years but 
rarely practiced on a substantial scale. The treatment of alternate strips of al­
falfa together with alternate strip cutting practices provides a haven for natural 
enemies of the alfalfa weevil and spotted alfalfa aphid.
The purple scale, Lepidosaphes beckii, attacking citrus has been controlled 
through successful alternation of biological and chemical control achieved by spray­
ing alternative pairs of tree rows at 6 month intervals with oil spray (Van den 
Bosch & Stern, 1962). Such methods need to be explored on a much wider basis.
6) Selectivity through use of bails or attractants is an obvious method 
which is discussed under Ecological Approach VII.
II. Choice of Insecticide for Pest Management
The criteria for using insecticides in Pest Management programs are complex, 
yet the ultimate success of the program may be determined by the insecticide se­
lected as well as by the method of application employed and by the timing of the 
treatment. It is this area that the practice of Pest Management becomes both crit­
ical to the health of the total environment and challenging and satisfying to the 
Pest Management Specialist.
To a considerable extent, the choice of insecticide is biased by Federal Pest­
icide Registrations and residue tolerances. Yet these permit wide latitude on most 
important crops. For example, for the four important crops alfalfa, apples, corn, 
and cotton the following Federal Tolerances are in effect:
_________________________________ alfalfa___ apples____ corn____ cotton_________________
Total number of insecticides 39 72 66 50
registered
Insecticides registered on --  20 -- -­
all four crops
Insecticides registered on --  21 -­
three of four crops
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Who among us can honestly say we are familiar with all their common and trade 
names, chemical structures, and individual properties in insect pest control? I f  
we add to these essentials a requisite for knowledge of their toxicity to humans 
and domestic animals, effects on a variety of non-target organisms -- parasites, 
predators, pollinators, and wildlife; and their environmental fate in air, soil, 
water, and food, we have an enormous responsibility when we choose and prescribe 
or recommend an individual insecticide for a specific Pest Management program.
Yet all the criteria mentioned are important facets of environmental quality.
To provide some rational for intelligent choice, the data in Table 1 may be 
helpful. This table attempts to provide a numerical rating for most of the common 
insecticides, widely used on the important crops above, in regard to their safety 
and effects on environmental quality and hence in regard to their preferred suita­
bility for Pest Management programs. Ratings were made on the basis of average 
performance in (a) acute toxicity to humans and domestic animals, (b) toxicity to 
non-target organisms, and (c) environmental persistence. Each category was assigned 
a rating of 1 to 5 with increasing hazard, as shown below:
A Mammalian Toxicity - rat oral LD,-q mg. per kg.
1 = 1000 4 = 10- 50
2 = 
3 =
200-1000 
50- 200
5 = 10
B Non-target Toxicity
trout - LC50 ppm. pheasant - oral LD^q bee-topical LD<-q mg.
1 = 1.0 1 = 1000 1 = 100
2 = 0.1 -1.0 2 = 200-1000 2 = 20-100
3 = 0.01 -0.1 3 = 50-’200 3 = 5- 20
4 = 0.001-0.01 4 = 10- 50 4 = 1-5
5 = 0.001 5 = 10 5 = 1
average value used to rate insecticide
C Environmental Persistence - soil half-life
1 = 1 month
2 = 1 - 4  months
3 = 4-12 months
4 = 1-3 years
5 = 3-10 years
Non-target effects were rated as the average of toxicity to honey bee, trout, and 
pheasant. These animals were chosen because they represent three typical non­
target groups of animals and because of a substantial amount of data which is 
available (Pimental, 1971).
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Table 1. Pest Management Rating of Widely Used Insecticides
Insec tic ide
Mammalian
Toxicity Fish
Non-Target
Pheasant
Toxicity 
Bee Average
Environmental 
Pers is tence
Overall
Rating
aldicarb 5 3 5 5 4.3 3 12.3*
aldrin 4 4 4 4 4.0 5 13.0
azinphos-methyl 4 3 2 4 3.0 3 10.0
carbaryl 2 1 1 4 3.0 2 7.0
carbofuran 5 2 5 5 4.0 3 12.0*
carbophenothion 4 2 4 4 3.3 2 9.3
chlordane 2 3 2 2 2.3 3 7.3
DDT 3 4 2 2 2.7 5 10.7
demeton 5 2 5 2 3.0 2 10.0
d iazinon 3 2 5 4 3.7 3 9.7
dicofol 2 1 2 1 1.3 4 7.3
dieldrin 4 4 3 4 3.7 5 12.7
dimethoate 3 1 4 5 3.3 2 8.3
disulfoton 5 3 3 2 3.3 3 11.3
Dursban (R) 3 3 3 5 3.7 3 9.7*
endosulfan 4 4 4 4 4.0 3 11.0
endrin
ethion
3
3
5
2
5
3
2 4.0 5
2
14.0
7.0*
EPN 4 2 3 4 3.0 4 11.0
Cardona (R) 1 4 1 4 3.0 1 5.0*
heptachlor 4 3 4 4 3.7 3 12.7
1indane 3 3 2 4 3.0 4 10.0
malathion 2 2 1 4 2.3 1 5.3
methoxychlor 1 3 1 1 2.3 2 5.3
methyl parathion 4 1 5 5 3.7 1 9.7
mevinphos 5 3 5 4 4.0 1 10.0
naled 2 2 3 4 3.0 1 6.0
oxydemeton-methyl 3 2 4 2 2.7 2 7.7*
parathion 5 2 4 4 4.0 2 11.0
phorate 5 4 5 2 3.7 3 11.7
phosphamidon 4 1 5 3 3.0 2 9.0
tetraethyl-
pyrophosphate
5 2 5 3 4.0 1 10.0
toxaphene 3 4 4 1 3.0 4 10.0
trichlorfon 2 1 2 1 1.3 1 4.3
Zectran (R) 4 1 5 5 3.7 2 9.7
* Insufficient data for accurate rating.
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To summarize the data in Table 1, the compounds have been segregated in four 
classes:
1) suitable for use in Pest Management (rating 4-7) carbaryl, chlordane,
Gardena, malathion, methoxychlor, naled, trichlorfon.
2) caution for use in Pest Management (rating 8-10) azinphos-methyl, demetcn, 
diazinon, dicofol, dimethoate, Dursban, lindane, mevinphos, methyl parathion, 
phosphamidon, oxydemeton-methyl, tetraethyl pyrophosphate, toxap'nene,
Zectran.
3) to be used for Pest Management only under restricted conditions (rating 
11-13), such as seed or soil treatment with aldicarb, carbofuran. disulfo- 
ton, phorate, parathion, EPN, endosulfan, or indoor treatment with DDT.
4) little if any place in Pest Management (rating 13-15) aldrin, o’ieldrin, 
endrin, heptachlor.
III. Examples of Ecological Approach to Pest Management
The categorization of Pest Management practices in Table 2 have been adapted 
from Geier (1966). Table 2 relates the basic procedures of intervention against 
insect pests in terms of (a) the relative frequency of employment and (b) their in­
trinsic value, i.e., unsatisfactory, acceptable, and good. The Reman numerals re­
flect an increasing efficiency and desirability in Pest Management from I to IX. 
Examples of the use of insecticides in a variety of Pest Management practices 
follow.
I. Illustrates the customary way in which insecticides have been used in a 
curative fashion to reduce pest populations after they have surpassed the economic 
threshold. Examples include the repeated spring and summer applications of acari- 
cides, such as omite, chlorphenamidine, dicofol, etc., in deciduous fruit orchards 
to control the European red mite, Panonychus ulmi; or in citrus orchards for the 
citrus red mite, Panonychus citri. Another example is the repeated aci 1lb applica­
tions of calcium arsenate, toxaphene, or methyl parathion to control the cotton boll 
weevil, Anthonomus grandis. These practices are clearly unsatisfactory in that they 
lead to the development of insecticide resistance, to steadily increasing frequency 
of applications reaching as high as 20 to 50 per year, e.g., cotton insect control 
in southern U.S.A. or in Central and South America; and to increasing numbers of 
undesirable effects on non-target organisms and to environmental quality. In Cali­
fornia, for example, the indiscriminate application of Insecticides for the control 
of flood water Aedes mosquitoes has produced resistance successively to DDT, the 
cyclodienes, and to organophosphorus insecticides of all descriptions -- so that 
presently there are very few7 insecticides to which these pests are susceptible.
II. In this procedure, the insecticide is applied to a weak point in the life 
cycle where the pest is most susceptible, and it is kept from exceeding the economic
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Table 2. Ecological Synopsis of Pest Management
INTRINSIC VALUE OF PEST CONTROL
\ A. Unsatisfactory B. Acceptable C. Good
I. Arbitrary inter- II. Systematic inter- III. Manipulation of
vention to reduce 
population
vention to reduce 
population
environment
CO preventive seed, soil,e•H curative sprays in crop or pasturePC cotton, orchards, or fruit or ear rotation
•i—i
j j
c
mosquito control, etc. treatment
oo
IV. Intermittent in- V. Intermittent in- VI. Diversion from
o
• H
tervention to supple­
ment undependable den­
sity mechanism
tervention to restore 
population balance
requis ites
X!
O
v-i mass release of ecologically planned bait sprays, poisono parasite selective or spot 
treatment
lures
VII. Permanent unre- VIII. Permanent col- IX. Permanent inter-
liable intervention lective intervention vention to eliminate
producing undependable 
control
producing dependable 
control
pest
Ni
l
establishment of establishment of com- mothproofing,
parasite plex of natural 
enemies
timber treatment
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threshold. This method is essentially the essence of the proper use of pesticides 
in Pest Management and is largely preventive. It requires strict timing of appli­
cation and is not, of course, free from the disadvantages of the development of re­
sistance or of undesirable effects on non-target organisms. Examples include the 
soil application of heptachlor, aldrin, and more recently diazinon, phorate, car- 
bofuran, or Bux for the control of the larvae of the corn rootworms, Diabrotica 
spp.
III. This procedure centers around the methodical and repeated withdrawal of 
an important requisite of the pest in an otherwise favorable environment. The use 
of pasture rotations for the control of the cattle tick, Boophilus annulatus, in 
the U.S. or B. microplus in Australia is an appropriate example. Through pasture 
rotation, the young seed ticks hatching from eggs dropped by the adult female tick 
will starve to death before host cattle are returned to the area. This method of 
Pest Management is most effective when used in conjunction with routine cipping of 
the cattle in arsenic trioxide 0.175%, toxaphene 0.5%., or lindane 0.025% to free 
them from ticks before they are returned to pasture (Metcalf et al, 1962).
Another example of this principle is crop rotation to control the northern 
corn rootworm, Diabrotica longicornis, which overwinters as the egg is laid around 
corn roots and attacks only corn. Rotation of soybeans, alfalfa, or clover in 
place of corn causes the newly hatched spring larvae to die of starvation as they 
have no corn roots on which to feed (Metcalf et al, 1962). This procedure could 
be used routinely together with corn seed treatment with diazinon or carbofuran in 
a Pest Management program. Type III procedures are simplistic, highly effective 
and generally involve no major side effects. However, they complicate routine 
agronomic practices especially in intensively farmed areas and thus are generally 
neglected.
IV. This procedure involves the supplanting of natural populations of para­
sites or predators with artificially reared species. The mass release of the egg 
parasite, Trichogramma pretiosum, in tomato fields at 465,000 per acre to reduced 
populations of tomato fruitworm, Heliothis zea; cabbage looper, Trichoplusia ni; 
and tobacco hornworm, Manduca sexta, with rates of parasitism from 39 to 64 per­
cent (Oatman & Platner, 1971). The mass release of Chrysopa carnea eggs or larvae 
in cotton fields at about 290,000 per acre reduced populations of the bollworm, 
Heliothis zea, and the tobacco budworm, H. virescens, as much as 96% (Ridgway & 
Jones, 1969).
V. This procedure involves the use of precisely timed and applied insecti­
cides to control numbers of target organisms below the economic threshold without 
completely suppressing the host and its parasites and predators or adversely
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affecting other injurious organisms. Such use of pesticides are true Pest Manage­
ment operations and require precise knowledge of the life table of the target or­
ganism and full appreciation of the properties of the pesticide to be used.
Examples: (1) The employment of a spring spray of methoxychlor, by hydraulic
spraying or mist blowing, in an area or community program along with pruning and 
burning of dead branches, and removal and burning of dead trees to control the elm 
bark beetles, Scolytus multistriatus and Hylurgopinus rufipes, which are the vec­
tors of Dutch elm disease, Ceratocystit ulmi. Years of experience have shown that 
this program can be effective in limiting the progress of the disease to 2°L or less 
trees dying per year without unacceptable damage to robins and other important
elements of environmental quality (Wallner & Hart, 1971).
R(2) The use of Zectran spray, (4-dimethylamino-3,5-sylenyl N-methylcarba- 
mate), at 0.12 lb./acre as a highly selective forest treatment to control the 
spruce budworm, Choristoneura fumiferana, considered the most widely distributed 
and destructive forest tree defoliator in North America (Tucker & Crabtree, 1969). 
Zectran , although highly acutely toxic to mammals and birds, apparently can be 
used specifically and safely for spruce budworm control because of the low dosage 
required, rapid photo- and biological degradation, low degree of cumulative toxic 
action, and low toxicity to fish. The development of this use of Zectran and the 
demonstration of its safety are the result of a 10 year search for a suitable re­
placement for DDT.
(3) The control of the Culex mosquito vectors of the equine encephalitis vir­
uses by ULV spraying of 987. malathion at 1 lb. per acre is included as a special 
application of Type V involving a carefully studied response to an emergency out­
break. Such applications gave a very high degree of control of an outbreak of St. 
Louis encephalitis in Dallas in 1969 (WHO, 1971) and were employed over more than 
30 million acres of southern United States in the summer of 1971 to control an 
outbreak of Venezuelan encephalitis in horses. There is no reason to believe that 
such applications had appreciable adverse effects on environmental quality because 
of the intensive study given malathion for general environmental effects (Pimentel, 
1971).
Dependence on Economic Threshold. Where the economic threshold levels are 
very low in terms of pest infestation as in protecting applies from codling moth 
(Carpocapsa pomonella), apple maggot (Rhagoletis pomonella), apple curculio 
(Tachypterellus quadrigibbus, and plum curculio (Conotrachelus nenuphar); sweet 
corn from corn earworm (Heliothis zea); or Christmas trees from European pine shoot 
moth (Rhyacionia buollana) (Wallner & Butcher, 1970); where reliance on pesticides 
must be relatively greater in order to produce a marketable product. The problems
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of the precise dosage, timing, and choice of pesticide in Pest Management programs 
for such pests becomes critical. To avoid unnecessary treatments the reliable 
sampling of insect population is essential. The future will see increased reliance 
on pheromone traps for determining population densities and consequent timing of 
pesticide applications (Roelofs et al., 1970). Generally for crops of high market 
value and very low economic thresholds, the Pest Management program should be built 
around the proper use of insecticides, considering such items as planting to pro­
vide proper spacing and access for application of insecticides, proper pruning or 
growing practices to increase spray coverage, strip cultivation to harbor and re­
tain natural enemies, and selection of varieties which are especially compatible 
to other agronomic practices.
VI. This procedure denies the pest species its customary access to requis­
ites such as food, shelter, or mates. The basic methodology consists in providing 
a lethal substitute which is more attractive than the natural requisite. This 
methodology can provide highly effective control over long periods without hazards 
to non-target organisms or to the environment. The methods, however, generally 
need to be coordinated over large areas by an authority such as a control district 
or suppression cr abatement program. Examples include: (1) the eradication of
the oriental fruit fly, Dacus dorsalis, from the Island of Rota by cropping fiber-
board squares treated with the male attractant methyl eugenol containing 3% naled 
R(DiBrom ) using a total dosage of 3.4 g. of toxicant per acre (Steiner et al., 1965)
(2) the use of protein-hydrolysate-malathion bait sprays to eradicate the Medi­
terranean fruit fly, (Ceratitis capitata), from Florida at a dosage of 1.2 lb. of 
toxicant per acre (Steiner et al., 1961); (3) the use of sugar containing 1% di- 
chlorvos, trichlorfon, dimethcate, or other toxicant as a bait for the control of 
the house fly is a more familiar example of this method of control.
VII. This procedure applies most typically to the introduction of insect 
enemies of the target organism which reduce the pest levels of abundance that are 
generally below the economic threshold but that occasionally exceed it x^hen pest 
outbreaks occur. This is the situation under which most examples of the biologi­
cal control of insects exist and is generally the result of the impact of density 
independent factors such as extremes of x^eather which are unfavorable to the para­
site. Examples include the control of black scale of citrus, Saissetia oleae, by 
the encyrted parasite, Aphycus helvolus, xvhich failed dramatically after unusually 
cold winters, and the control of the olive scale, Parlatoria oleae, by the parasite, 
Aphytis maculicornis, which is poorly adapted to summer conditions (Huffaker,
1962).
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VIII. This procedure implies the establishment of a complex of natural ene­
mies and diseases so as to contain the pest at numbers below the economic threshold 
over long periods of time despite fluctuations in density independent factors af­
fecting the individual components of the complementary repressive system.
(1) The complex procedures for the repression of the spotted alfalfa aphid,
Therioaphis maculata, include (Stern et al., 1959, Stern and Van den
Bosch, 1959):
(a) planting of resistant varieties of alfalfa,
(b) establishing and maintaining a vigorous stand by watering, ferti­
lizing, and weed control,
(c) establishment of imported hymenopterous parasites, or -- Praon 
pollitans, Trioxys utilis, and Aphelinus semiflavus,
(d) encouragement of natural enemies, such as lady beetles, syrphids, 
lace wings, Chrysopa, and hemipterans, Nabis and Geocoris, by 
strip cutting,
(e) encouragement of entomogenous fungi, Entomophthora, and
(f) timing of alfalfa cuttings when there is little green leaf 
residue to kill aphids by exposure. When, in spite of the prac­
tices, the aphid population exceeds the economic threshold of 20 
to 40 per stem,
(g) spraying with demeton or mevinphos at 1-2 oz. per acre will rapidly 
reduce the aphid population with severely damaging beneficial in­
sects, and
(h) seed treatment with phorate or disulfoton at 1.5 lb. per 100 lb. 
seed or comparable application of granular will effectively prevent 
young seedlings from kill by the aphid.
(2) An example in the making is the repression of the cereal leaf beetle,
Ou1ema melanopus, by the establishment of
(a) the eulphid parasite, Tetrastichus julus, and the mymarid parasite 
Anaphes flavipes,
(b) planting of resistant varieties of cereals,
(c) spray program where necessary with carbaryl, malathion or endosul- 
fan, and
(d) treatment of cereal seeds with propoxur or carbofuran at 4 ox. per 
100 lb. of seed to control adults early in the season (Ruppel et al., 
1970; Stehr, 1970; Maltby et al., 1971).
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IX- This procedure represents perhaps the most satisfactory and at the same 
time the most difficult obtainable pest control. Under this heading are included 
measures which more or less permanently solve the pest problem, e.g., the develop­
ment of a wholly satisfactory resistant variety of host, e.g., wheat varieties re­
sistant to the Hessian fly, Mayetiola destructor. Some chemical control measures 
approach this goal, as in the use of timbers impregnated with pentachlorophenol for 
protection against termites and powder post beetles, or the use of timbers impreg­
nated with pentachlorophenol for protection against termites and powder post beetles, 
or the use of aldrin, chlordane, dieldrin, or lindane as a soil treatment for sub­
terranean termites especially under concrete slab construction, where protection is 
given for 5 or more years.
Returning again to Table 2, it is apparent that Type A procedures are basical­
ly unsatisfactory because of uncertain and often unpredictable efficacy. Entomolog­
ical practices based on their use largely represent emergency responses to pest out­
breaks. These responses often produce second and third order consequences outside 
the effects on the target organism which in the long run may outweigh the immediate 
benefits of the pest control procedure. As an example, the area wide spray campaign 
with carbaryl against the pink bollworm Pectinophora gossypiella, in Southern Cali­
fornia in 1967 resulted in destruction of >30,000 colonies of bees vitally involved 
in pollination.
In moving into an era of Pest Management emphasis will be directed at Type B 
procedures which plan to contain the population densities of pests at levels sub­
stantially below those which environmental requisites normally permit, i.e., the 
economic threshold. These Type B procedures are most immediately available and ap­
plicable and involve the least drastic modifications of present agri-ecosystem 
strategies. They also contain the most options which will produce the most flexible 
and manipulatable Pest Management programs. This is particularly necessary during 
the transition period from Type A to Type B programs which may require a decade or 
more.
Of the Type B procedures, II offers again the most logical transition from 
Type A and may be expected to be the area of choice for the majority of Pest Man­
agement procedures. Procedure II has again the greatest flexibility and the most 
options and is also best suited to maintaining the very low population densities 
of target organisms that are demanded in commercial production of high value agri­
cultural commodities. Procedure II will almost always involve the logical, precise, 
and careful use of insecticides for intervention to destroy large fractions of tar­
get pests. Procedure V will also be substantially based on interventions of
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insecticides as occasional low level suppressants for the target pest population. 
However, the sophistication of technology necessary is substantially greater than 
for Procedure II and the developmental time will be longer and the skilled super­
vision necessary will be of higher order. Procedure VIII requires the utmost so­
phistication in Pest Management and long term study and observation. Intervention 
here with insecticides will be done under, the most carefully controlled circum­
stances, with very specifically chosen selective insecticides or ecologically selec­
tive methods, only when the pest population exceeds economic threshold, as for ex­
ample after extreme weather variations which totally upset biological balances.
This method is less well suited for complexes of pests attacking high value crops 
grown under highly specialized agronomic practices.
Type C procedures have in common the need to restrict the target organism 
from available requisites. They offer the most constant effects on population con­
trol but also afford decreased flexibility in operation and a necessarily wider 
scale of practice on a community, regional dr commodity basis. Procedure VI is 
certain to be increasingly studied as we gain greater knowledge of the behavioral 
stimuli, light, temperature, tactile, pheromones, etc., that are responsible for 
selection of sites for feeding, oviposition, mating, and shelter of the target 
pest. Procedure IX represents truly successful host modification or manipulation 
and essentially solves the pest problem for long periods of time. Chemical treat­
ment of modification of requisites by genetic change or by human intervention will 
become increasingly useful here. However, the Type C procedures have limited flex­
ibility and are poorly suited to control complexes of pests attacking intensively 
produced crops. In these situations, Type B methods offer the most feasible solu­
tions to Pest Management.
Where there are complexes of pests attacking a single crop such as the var­
ious deciduous fruits or corn, cotton, or alfalfa, the ultimate aim must be to 
manage several pests simultaneously and thus to integrate a variety of control pro­
cedures into a single manipulated ecosystem. In such endeavors which are just now 
beginning to appear on the drawing boards, the flexibility of specific insecticidal 
use appears indispensible. The urgency is to develop technological refinements for 
the selection and use of present day insecticides and to develop new compounds and 
procedures that are specifically designed for Pest Management programs.
IV. Pesticide Application
The broadscale application of sprays and dusts for insect control is a very 
inefficient process and estimates suggest that only about 10 to 207o of the insecti­
cides applied as dusts and 25 to 507, of those applied as sprays is deposited on
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plant surfaces for effective insect control and less than 1% is applied to the in­
sect pests themselves. This data suggests that even under the most optimum condi­
tions, 50 to 7570 of sprayed or dusted insecticide is useless for pest control and 
falls to the ground or drifts away from the treatment area where it becomes an 
undesirable environmental contaminant (PSAC, 1965). This wastage also causes a 
substantial and unnecessary economic loss.
It seems clear that Pest Management programs must minimize these wasteful 
environmental overtreatments which are generally inimical to the Pest Management 
concept. This view strongly supports a new look at the role of pesticides in Pest 
Management.
A. Seed treatments: Application of insecticides to seeds before or at time
of planting offer the most efficient and concentrated means of protecting 
the germinating seed and the seedling plant. Such applications are mini­
mal in dosage and least disturbing to the environment. The savings in 
application costs and in total amount of pesticide are striking.
(1) Treatment of seeds of a wide variety of field and vegetable crops 
with lindane, aldrin, heptachlor, dieldrin, or endrin at about 0.25 
oz. (7 g.) per acre has given 70 to 95 per cent mortality of wire- 
worms and ensured the production of satisfactory stands at a reduc­
tion of over 997o of the conventional dosage of 2 to 3 lb. per acre.
(2) Use of planter box treatment of corn seeds with diazinon at 1.3 oz.
(37 g.) per 100 lb. of seed provides adequate wireworm protection 
at 0.4 oz. (11 g.) per acre, a reduction of 98 per cent of the con­
ventional dosage of 24 oz. per acre as a 7 in. band at planting.
(3) Treatment of oats seed with propoxure (Baygon) at 4 oz. per 100 lb. 
of seed or 2.8 oz. (80 g.) per acre provided high kill of the cereal 
leaf beetle, (Oulema melanopa), over 40 to 50 days after planting 
and gave a reduction of 83 per cent of the conventional application 
of 1 lb. of carbaryl per acre (Ruppel et al., 1970).
(4) Application of the systemic insecticide phorate or disulfoton to 
alfalfa, sugar beet, or cotton seed at 4 to 8 oz. per acre gave 
control of aphids, thrips, leafhoppers attacking the seedling plants 
for several weeks (Reynolds, et al., 1957).
B. Ecologically Selective Applications. The highly precise placement of in­
secticide treatment to effect the pest at the most vulnerable ecological 
niche or in a place most suitable for control has been mentioned previously
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under ecologically selective insecticides with examples such as corn silk 
or ear treatment for corn earworm larvae control, precise spraying of 
tree branches for tsetse fly control, or residual house spraying for ma­
laria eradication. For many agricultural pests, sufficient knowledge 
about microhabitats and ecological behavior is not available to take full 
advantage of the many possibilities. Meyer & Luckman (1970) have de­
scribed a Pest Management program for the European red mite, Panonychus
ulmi, which uses a single and precise spray of acaricide such as omite,
R „chlorphenamidine, or Plictran -applied to the periphery of the tree around 
the tips of the branches to suppress the overwintering mites without 
affecting materially the predaceous fallacis mite, Neoseiulus fallacis, 
which overwinters on the trunks. The fallacis mite increases in numbers 
by preying on the two- and four- spotted mites, Tetranychus, which also 
overwinters on the trunks. The increasing population of predator mite 
then moves up the tree to control all three species of phytophagous mites 
for the remainder of the season. The predator is very tolerant of the 
codling moth spray schedule of such materials as azinphos-methyl and 
Bardona. This precisely timed and applied Pest Management spray program 
enables a single acaricidial spray to replace 6 or 7 acaricides formerly 
applied each season.
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PREPLANTING AND PREEMERGENCE HERBICIDES
FOR SOYBEANS
L. M .
Soybean fields throughout Illinois are infested with annual weeds such as the fox­
tails, pigweeds, smartweeds, and velvetleaf. In some areas, barnyardgrass, crab- 
grasses, panicums, and wild cane are troublsome. Lambsquarters, morningglories, 
ragweeds, jimsonweed, and cocklebur are also common weeds in Illinois soybean 
fields. The infestation of these broadleaf annuals seems to be increasing. This 
may be due, in part, to increased soybean acreage, where soybeans are being planted 
on fields heavily infested with these difficult-to-control weeds. The trend toward 
less cultivation, less crop rotation, and reduced usage of 2,4-D when the area is 
in corn may also contribute to the increased problem of broadleaf weeds in soybeans.
Although less widespread than the common annual weeds, perennial weeds are also 
troublesome in soybeans. Quackgrass infests soybean fields in northern Illinois 
and johnsongrass in southern Illinois. Yellow nutsedge may be found throughout the 
state in localized areas, and appears to be increasing in acreage and intensity of 
infestation. Several other perennial weeds, such as Canada thistle, field bind­
weed, milkweeds, wild sweet potato, and trumpet creeper, infest soybeans in some 
areas of Illinois and are extremely difficult to control.
Several nonchemical methods are helpful in controlling weeds in soybeans. Plant­
ing weed-free seed in a warm, well-prepared seedbed helps to minimize weed problems 
during the season. Research has shown that, after an initial four to six weeks of 
control within the row, soybeans can effectively compete with weeds that emerge 
later in the season.
Illinois growers continue to use the rotary hoe and sweep cultivator on most of 
our acreage. These implements, used either alone or in combination with chemical 
treatment, remain an integral part of most weed-control programs. Other factors, 
such as narrow rows, higher seeding rates, and more vigorous varieties, help to 
increase competition to weeds. And, in most instances, a more effective total 
program of weed control can be achieved by rotation of both crops and herbicides.
Soybean acreage treated with herbicides has increased markedly in the past few 
years. Over three-fourths of the Illinois soybean acreage is now treated annually.
This is a report on the current status of research involving use of certain chem­
icals that require registration under the Federal Insecticide, Fungicide, and 
Rodenticide Act. It does not contain recommendations for the use of such chemicals, 
nor does it imply that the uses discussed have been registered. All uses of these 
chemicals must be registered by the appropriate state and federal agencies before 
they can be recommended.
Mention of a trademark name or a proprietary product does not constitute a guaran­
tee or warranty of the product by the U.S. Department of Agriculture or the Univer­
sity of Illinois, and does not imply its approval to the exclusion of other products 
that may also be suitable.
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Most of these treatments are applied either preplanting or preemergence. To date, 
less than 5 percent of the acreage is treated postemergence. Although herbicides 
can be extremely effective under optimum conditions, they have many limitations, 
and their performance may be affected by several variables, such as weed species, 
soil texture, organic matter, moisture, and temperature and rainfall at the time 
of application and after. The weed specialist is able to make more precise sug­
gestions concerning treatments if the grower can correctly identify such variables 
as kinds of weeds present and the texture and organic matter of his particular soil 
Several of the possible herbicide treatments are discussed in general terms below 
according to time of application. Specific suggestions as to herbicide treatments 
may be found in the back of this manual in the 1973 Field Crops Weed Control Guide.
PREPLANTING APPLICATIONS
Trifluralin (Treflan) is one of the more widely used herbicides for weed control 
in soybeans. When properly incorporated, it consistently controls our common an­
nual grasses, pigweeds, and lambsquarters. It fails to control many of the other 
common broadleaf weeds. Nitralin (Planavin), chemically similar to trifluralin, 
controls the same kinds of weeds as does trifluralin. Whereas trifluralin is suit­
able for use throughout the state, nitralin is best adapted to soils with three 
percent or less of organic matter.
Several experimental chemicals that are chemically similar to trifluralin and ni­
tralin are under investigation in Illinois and in various other sections of the 
country. We have evaluated several of these in Illinois, applied and incorporated 
in the same manner as trifluralin. In our studies over two years, these materials 
control the same kinds of weeds as trifluralin, and they possess roughly the same 
margin of safety to the crop. Under optimum conditions, at proper rate, several 
of them compare favorably with trifluralin. Under adverse conditions, they may 
provide more crop injury or less effective weed control than trifluralin.
The herbicide vernolate (Vernam) is somewhat volatile and requires immediate incor­
poration into the soil for optimum results. When properly incorporated, it pro­
vides consistent control of annual grasses and some small-seeded broadleaf weeds.
In addition, it provides fair control of velvetleaf, annual morningglories, and 
yellow nutsedge. Soybeans are sometimes injured by vernolate; however, they usu­
ally recover from this early stunting and sustain no reduction in yield.
During the past one or two years, there have been increasing numbers of instances 
where the standard preplanting incorporated herbicides have not controlled annual 
grasses as well as expected on the basis of previous experience. At least two 
factors may have contributed to the reduced effectiveness. First there appears 
to be a trend toward reduction of rates, in the interest of economy, below those 
commonly suggested by industry and various weed specialists. The reduced rates, 
while they may suffice under optimum conditions, will likely result in a disappoint 
ing performance under anything less than optimum conditions.
Second, the techniques and implements used for incorporation of herbicides have 
changed somewhat in recent years. The field cultivator, as well as other pieces 
of equipment, has been used on increasingly larger acreages for soil incorporation 
of herbicides. In our research, we continue to achieve the best results by incor­
poration twice with a tandem disk set to cut 4 to 6 inches deep. Under optimum 
conditions (soil not too wet, sweeps instead of points, cutting 4 to 6 inches deep, 
speed greater than 5 miles per hour, a drag or harrow attached behind), incorpora­
tion twice with a field cultivator has compared favorably with results obtained by
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incorporating twice with the tandem disk. When conditions have been less than op­
timum, results with the field cultivator have been less than satisfactory.
There may also be a trend toward too shallow incorporation. With the equipment 
now used, attempts to place the herbicide too shallow may result in poor lateral 
distribution of the herbicide and resulting poor weed control or crop injury. Also, 
while shallow, thorough incorporation may be adequate for control of small-seeded 
annual grasses, there is some evidence that somewhat deeper incorporation is opti­
mum for control of large-seeded annual grasses such as wild cane.
PREEMERGENCE APPLICATIONS
Chloramben (Amiben) remains one of the most widely used herbicides for control of 
weeds in soybeans on the medium to heavy soils in Illinois. It controls a broad 
spectrum of grass and broadleaf weeds, but is seldom effective on such weeds as 
cocklebur, jimsonweed, and morningglory.
The herbicide alachlor (Lasso), used on increasing acreage in Illinois, consist­
ently controls annual grasses and some small-seeded broadleaf weeds. It also is 
one of our most effective treatments for control of yellow nutsedge. For nutsedge 
control, preplanting-incorporated applications of alachor have often been more ef­
fective than preemergence applications. This treatment for control of nutsedge has 
been most effective when used in combination with preplanting tillage to reduce 
tuber food reserves, delayed planting of soybeans, and an aggressive cultivation 
program after soybean emergence.
In much of southern Illinois, on soils with less than 3 percent organic matter, 
linuron (Lorox) provides control of many annual grass and broadleaf weeds. The 
performance of linuron is greatly influenced by texture and organic matter content 
of the soil, and the tolerance of soybeans to linuron is only fair. However, at 
the proper rate, linuron controls many species of weeds with only slight, occasional 
injury to soybeans. Linuron seems best adapted for use on medium-textured soils with 
3 percent of organic matter or less.
Several other herbicides, such as fluorodifen (Preforan), are available for the 
control of annual weeds in soybeans. Under optimum conditions, they may control 
annual grasses and some broadleaf weeds. Also, some relatively new herbicides have 
potential for solving some of the existing weed problems in soybeans. Chlorbromuron 
(Maloran) is quite similar chemically to linuron and controls the same kinds of 
weeds. Its performance is also greatly affected by changes in soil texture and or­
ganic matter, so that rates must be carefully selected for each soil type. About 
50 percent more chlorbromuron than linuron is required to achieve equal results.
In our research, considering differences in rate responses, linuron and chlor­
bromuron perform very similarly, and seem adapted to the same area, mainly medium- 
textured soils with less than 3 percent organic matter.
Other new herbicides giving good results in research plots include oryzalin (Surflan) 
and metribuzin (Sencor). Oryzalin controls most annual grasses as well as some 
small-seeded broadleaf weeds. It appears to be best suited for use on soils with 
less than 3 percent of organic matter. Metribuzin controls a broad spectrum of annual 
weeds. However, soybeans do not have good tolerance to metribuzin. Metribuzin has 
potential controlling some of the large-seeded broadleaf weeds that often escape 
our standard preplanting and preemergence treatments.
A single application of a particular herbicide often does not provide an adequate 
solution to weed problems in soybeans. In these instances, combinations of herbi­
cides may provide a better solution. Combinations of herbicides may increase the
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kinds of weeds controlled, reduce chances for crop injury, and reduce potential for 
residue problems on succeeding crops. Combinations may involve herbicides applied 
at the same time, as either package mixes or as tank-mixes. Or, they may be applied 
sequentially. Naptalam plus chlorpropham (Solo)^ a package mix combination, controls 
a broad spectrum of annual weeds under favorable conditions. One of the most suc­
cessful combination treatments is alachlor plus linuron, applied as a tank-mix 
preemergence application. This combination has been very effective on the silt 
loams with 3 percent of organic matter or less. In our studies, linuron, chlorbro- 
muron, and metribuzin have performed very well for control of broadleaf weeds in 
combination with such chemicals as trifluralin and alachlor, which control annual 
grasses. Some broadleaf weeds may escape control with preplanting and preemergence 
treatments. When this occurs, several herbicide treatments are available for post­
emergence application. The use of some of these treatments (especially the direct­
ed applications) can, under favorable conditions, be very helpful in controlling 
broadleaf weeds that have escaped control with earlier treatments. In our research, 
an experimental herbicide, bentazon (BAS 3512H), has shown great potential for con­
trol of annual broadleaf weeds in soybeans. Applied as an overall, broadcast treat­
ment to young soybeans and weeds, bentazon has selectively controlled all our trou­
blesome broadleaf weeds in soybeans in two years of research in Illinois. Studies 
are continuing to further define the variables that may affect the performance of 
this herbicide. A more detailed discussion of postemergence treatments is given 
elsewhere in this manual.
The availability of many herbicide treatments and the possibility of the various 
combinations increase the chances of consistently controlling weeds in soybeans. 
Thus, perhaps we are nearer to being able to grow soybeans in very narrow rows 
with only chemical control and no cultivation. However, until some of these newer 
treatments have been evaluated more thoroughly, we believe that in most instances 
it is advisable to grow soybeans in rows wide enough to allow mechanical cultiva­
tion. The control of a broad spectrum of annual grass and broadleaf weeds will 
likely require a combination of a preplanting or preemergence treatment, followed 
by one or more postemergence treatments, supplemented with timely rotary-hoeing 
and sweep cultivation.
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VIRUS DISEASES OF SOYBEANS IN THE MIDWEST
M.C. Shurtleff, D.W. Chamberlain, T.H. Bowyer
Several viruses--primarily soybean mosaic, yellow mosaic, and tobacco ringspot-- 
attack soybeans in Illinois. The prevalence of yellow mosaic and bud blight varies 
from year to year (Table 1).
SOYBEAN MOSAIC
Mosaic is a minor disease appearing to a limited extent throughout Illinois. In­
fected plants are somewhat stunted and bushy, and have distorted leaves. The leaves 
may be dwarfed, crinkled, or ruffled and are narrower than normal, with margins 
turning downward. They may have a yellowish cast, and usually show a dark-green, 
blister-like puckering along the veins. Nodules on the roots of plants infected 
with soybean mosaic virus are fewer, smaller, and lighter than those found on 
healthy plants. Reduced nodulation and leaf distortions are thought to be the pri­
mary causes of lightweight beans in mosaic-infected fields.
The pods are often stunted, flattened, or curved; also, they contain fewer seeds. 
Mosaic-infected plants may produce seed with a black or brown mottling of the seed 
coat. Badly mottled beans are subject to downgrading, especially in foreign trade 
where soybeans are used primarily in food products.
The leaf symptoms of mosaic are sometimes confused with 2,4-D injury. Herbicide 
damage, however, is much more uniform in a field or area than that caused by mosa­
ic. The injury usually becomes progressively less as the distance from the site of 
application increases. Herbicide injury is most apparent along sprayed roadsides 
and near sprayed fields of small grain and corn when the ester form of 2,4-D has 
been applied on a windy day. Mosaic-infected plants are scattered at random in 
soybean fields.
The soybean mosaic virus is transmitted by insects (especially aphids) and by sow­
ing infected seed. There are more than seven strains of the causal virus.
Control
1. Plant disease-free seed.
2. In seed-producing fields, take out infected plants as soon as they are found.
Although resistance has been discovered (single dominant gene), it is not yet in­
corporated in commercial varieties.
M.C. Shurtleff is Extension Plant Pathologist and T.H. Bowyer is Graduate Assist­
ant in Plant Pathology Extension, University of Illinois at Urbana-Champaign; 
D.W. Chamberlain is Pathologist, USDA, U.S. Regional Soybean Laboratory, 
Urbana.
91
YELLOW MOSAIC
Yellow mosaic is widely distributed in Illinois, but has not caused evident damage 
(Table 1). Affected plants are not noticeably stunted, and the leaves are not dis­
torted and puckered like those affected by soybean mosaic. Younger leaves on in­
fected plants show a scattered yellow mottling or an indefinite yellow band along 
the major veins. Rusty, dead spots develop in the yellowed areas as the leaves ma­
ture.
Control Table 1 . Percent of Soybean Fields
Soybean yellow mosaic is not seed-trans- Observed with Yellow Mo-
mitted, thus roguing is of no value. No saic and Bud Blight in 11-
control is warranted.
BUD BLIGHT (TOBACCO RINGSPOT VIRUS, SOY­
BEAN MOSAIC VIRUS)
linoisf 1962-197 2
Yellow
mosaic
Bud
blight
Bud blight usually appears first at the 1962 0 5
border of a field, progressing inward. 1963 9 10
The disease is common after clover or 1964 7 1
alfalfa fields have been harvested and 1965 7 5
when pastures dry up. Serious losses 1966 33 7
have occurred in some soybean fields, 1967 trace 9
especially in southern and south-central 1968 1 trace
Illinois. 1969 trace trace
1970 13 0
The symptoms vary with the stage of de- 1971 8 8
velopment at which plants become infect- 1972 5 5
ed. In young plants, the terminal bud ________________________________________
turns brown and bends sharply downward,
forming a crook. Such buds become dry and brittle. The leaf just below the tip 
bud may be bronzed and flecked in a rust color. A reddish-brown discoloration of 
the pith, especially at the nodes (joints), is often evident inside the stem.
Plants infected before flowering time are severely dwarfed and produce few or no 
pods. The pods that do form remain small and are mostly one-seeded. About 90 per­
cent of the seed is infected with virus and will produce virus-infected plants if 
sown. Infected plants usually remain green until they are killed by frost, and 
stand out conspicuously in soybean fields at harvest. Plants infected after flow­
ering are much less dwarfed and may produce an almost-normal number of pods. Many 
pods may drop when they are still small, or may develop purple blotches. The seeds 
on plants affected after flowering do not contain the virus, and will produce healthy 
plants when sown.
In instances of severe bud blight, both tobacco ringspot and soybean mosaic viruses 
have been isolated. Apparently, an interaction between these viruses may induce 
the leaf to extend its veins beyond the margin of the leaf blade (enations).
Many common weeds (dandelion, wild carrot, ragweed, horseweed) and some forage leg­
umes are symptom-less hosts of the tobacco ringspot virus. The virus is spread from 
these plants to soybeans, and later from soybean to soybean by young thrips, grass­
hoppers, and possibly other insects.
Control
1. Removing infected plants from fields intended for seed production is of limited 
value, except in preventing the dissemination of the virus(es) to new areas.
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Infected plants produce so little seed and so much of it is lost in threshing 
that it is of no consequence the next year, and is practically self-eliminating 
in the second year.
2. Grow four, six, or eight rows of corn as a barrier between soybean and clover 
or alfalfa fields and between soybeans and noncultivated areas, such as road­
sides, ditch banks, and pastures.
3. Apply 2,4-D or other herbicide to broadleaf weeds in noncrop areas that adjoin 
soybean fields before the soybean plants emerge.
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IDENTIFICATION AND CONTROT OF VINE WEEDS
E. L. Knake
There are about a dozen major vine weeds in the Midwest which are problems in crops 
and in some noncrop areas. Both identifying characteristics and control measures 
are rather specific for them.
You can usually identify a plant as a vine rather easily by its climbing nature.
But for more specific identification make a closer inspection of the leaves, flow­
ers, and fruit or seed pods and seed.
Ivy leaf morningglory (Ipomoea hederaeea) is an annual with funnel-shaped flowers 
that vary in color from white to pale blue, red, or purple. Flowers are borne sin­
gly on long stalks. The alternate leaves each have three pointed lobes. Stems and 
leaves are hairy. It is commonly found in corn and soybeans. Most preemergence 
herbicides for soybeans do not give good control. One of the best approaches for 
control of annual morningglory is to plant corn and use a herbicide such as atra- 
zine preplant or preemergence or 2,4-D postemergence. A postemergence application 
of 2,4-DB in soybeans gives relatively good control.
Tall morningglory (Ipomoea pvcrpurea) flowers are similar in color and size to flow­
ers of ivyleaf annual morningglory. The flowers are found in clusters of three to 
five and are sometimes multi-colored. The leaves of this annual are alternate, 
broadly heart-shaped, and usually a little darker green than those of ivyleaf morn­
ingglory. Stems are hairy. Controls for tall morningglory are similar to those 
for ivyleaf morningglory.
Hedge bindweed (Convolvulus sepium) is a perennial with white or minkish funnel­
shaped flowers 1-1/2 to 2 inches across. The leaves are alternate and shaped some­
what like an arrowhead with sharp-pointed tip and large, sharp-pointed basal lobes. 
Roots are rather extensive but relatively shallow. Hedge bindweed can be controlled 
with 2,4-D postemergence.
Field bindweed (Convolvulus arvensis) is a deep-rooted perennial with white to pink­
ish funnel-shaped flowers about the size of a quarter in diameter. The leaves are 
rather small and shaped like an arrowhead but blunt-pointed. Field bindweed may be 
found in noncropland, lawns, ornamentals, row crops, small grains, and forages. 
Control is difficult. Closely spaced crop plants can compete fairly well and may 
discourage field bindweed. Repeated tillage helps to deplete the root reserve and 
weaken plants. Repeated applications of 2,4-D suppress the plant but may not give 
complete control. For best results, spray in the spring just before the buds open 
into flowers and spray again in the fall when the weed again begins vigorous growth. 
Dicamba may also be used alone or in combination with 2,4-D for controlling field 
bindweed, but use caution to avoid injuring nearby desirable plants such as soy­
beans, vegetables, and ornamentals. Tordon may be helpful also, but must be used 
only on noncropland. Extreme precautions must be taken with Tordon to avoid injur­
ing susceptible plants that may be damaged by this herbicide reaching the foliage, 
being carried in water, or acting through the soil.
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Bigroot movningglovy (Ipomoea pandurata)j also called wild sweetpotato or man-of- 
the-earth, has large funnel-shaped white flowers with purple centers. The alternate 
leaves of this perennial are heart-shaped, 2 to 6 inches long, and smooth with long 
petioles. The smooth stems are often purplish. This vine grows from an extremely 
large tuber located deep beneath the soil surface. This vine may be found in row 
crops and in noncrop areas, often in fertile bottomlands. Rates of 2,4-D normally 
suggested for postemergence spraying in corn are effective, but timing of applica­
tion is extremely critical. It is important to spray during the bud stage--just 
before the flower buds open and blooms appear. At bud stage, leaves are rapidly 
producing food that moves downward to the tubers. Treating at this stage allows 
maximum movement of 2,4-D downward along with food material to the tubers and im­
proves control.
Honeyvine milkweed (Ampelamus albidus), also called climbing milkweed, has very 
small whitish flowers borne in clusters on stalks from the axils of the leaves. The 
leaves of this perennial are opposite, smooth, and dark green with light-colored 
veins. The leaves are rounded and somewhat heart-shaped at the base but taper to 
a sharp point at the tip. Stems are long, smooth, and slender but do not have milky 
juice. Pods look similar to those of common milkweed but are smooth on the outside 
instead of rough and are shiny green. When dry, they open to expose the dark-brown, 
flat, oval seed with the fluffy white "hairs" similar to those of common milkweed 
seed.
Honeyvine milkweed seems to be increasing, especially in fields where herbicides 
are giving good control of annual weeds and tillage has been reduced. The roots 
produce many laterals in the plow layer, enabling the plant to spread. This tough 
perennial seems to resist most preemergence herbicides although a slight chlorosis 
or discoloration may be noted where atrazine is used. You may be able to suppress 
honeyvine milkweed by thorough coverage with a 2,4-D spray early before it starts 
climbing on corn.
Wild buckwheat (Polygonum convolvulus) has very small greenish-white flowers borne 
in clusters. The leaves of this annual are alternate, relatively small, somewhat 
heart-shaped and sharp-pointed. The triangular seeds are shiny black but may be 
covered with a dull-brown hull. In some areas this vine presents a problem in small 
grain and can be found growing on fences but does not usually grow in row crops such 
as corn and soybeans. Some of the Great Plains states with considerable small grain 
have a serious problem with wild buckwheat. For wild buckwheat control in small 
grain, Banvel may be used early when there is less risk of injuring susceptible 
crops in the vicinity. In noncrop areas, Banvel may also be used with appropriate 
precautions. Bromoxynil can be used effectively postemergence in wheat and barley 
to control wild buckwheat.
Burcucumber (Sicyos angulatus) has small whitish flowers. The sticky-hairy leaves 
of this annual are alternate along the stem and are somewhat star-shaped with usual­
ly five pointed lobes. Small curled appendages called tendrils form rather early 
and aid the plant in climbing. The seed pods are in clusters, and each small prick­
ly seed pod contains a seed slightly larger than a watermelon seed.
Wild cucumber (Echinosystis lobata) has star-shaped leaves with three to seven (usu­
ally five) pointed lobes. The leaves of this annual are also alternate, and the 
plant has tendrils for climbing. The appearance is much like that of burcucumber, 
but the seed pod of wild cucumber is a pulpy, oval, spiny fruit 1 to 2 inches long, 
and each contains four black or brown spindle-shaped seeds.
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Burcucumber is more common than wild cucumber in Illinois. Both are found especially 
in some bottomland corn fields where the vines can become quite dense. Applying 
atrazine within two weeks before planting corn and incorporating it shallowly gives 
relatively good control. Although 2,4-D has little effect on these cucumbers, 
2,4,5-T gives good control. Although corn has about the same tolerance to 2,4,5-T 
as to 2,4-D, the 2,4,5-T is not approved for use on corn but can be used in some 
noncrop areas.
Trumpetcreeper (Campsis radicans) has bright-orange trumpet-shaped flowers. This 
woody perennial vine has compound leaves with each leaf composed of seven to eleven 
leaflets. Each leaflet has notched edges. The compound leaves are 6 to 15 inches 
long and opposite each other. This tough perennial grows more commonly in the 
southern areas, sometimes in bottomlands. Some people have grown it as an orna­
mental. Good seedbed preparation and cultivation are helpful in suppressing trum- 
petcreeper. Repeated applications of 2,4-D or 2,4,5-T or a combination of the two 
can give some control in pastures and noncrop areas. Since rates of 2,4-D must be 
kept relatively low when spraying corn, control is difficult in cornfields.
Dodder (Cuscuta sp.J grows as a parasitic plant. The seeds germinate in the soil, 
but soon after emergence, dodder attaches to host plants and separates from the 
soil. Dodder has no leaves for manufacturing food so must obtain its food from 
the host plants. Its yellow-to-orange vine-like stems wrap tightly aroung legumes 
or certain wild host plants. This annual has very small white flowers. Legume 
seed containing dodder is often the cause of an infestation. Be sure to use clean 
seed to prevent dodder infestation. In the Midwest, dodder usually grows in rela­
tively small patches.
Dodder can be controlled by cutting the host plants to which the dodder is attached 
and allowing the plants to dry. Plant desiccants, such as dinoseb ("dinitro") and 
certain oils, are also a possibility where approved. Chlorpropham has been used to 
control dodder in some areas. Small grain or corn are both resistant to dodder at­
tack and can be grown without difficulty on dodder-infested land.
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SAFENING AGENTS FOR HERBICIDES
F W.Slife
During the past few years, chemical compounds have been discovered that will reduce 
or eliminate the injury to certain crops from certain herbicides. The first material, 
napthalic anhydride, is now available commercially under the trade name of Protect. 
It appears to increase the tolerance of corn to thiocarbamate herbicides. When 
Protect is applied to corn seed before planting, the tolerance of c o m  to soil 
applications of Eptam, Sutan, and Vernam has been increased. Although soybeans 
have not responded to this seed treatment, there are possibilities with other crops, 
particularly grain sorghum.
Occasionally, Protect will slow down emergence and seedling growth of corn as com­
pared to where the treatment is not used. In addition, some varieties of c o m  may 
be affected more than others. These effects appear to be temporary. They may be 
caused by an uneven distribution of the safening agent on the corn seed.
Very soon another safening agent will be available. It is diallyl dichloroaceta- 
mide. In all probability it will be available in limited quantities in 1973. It 
is like Protect in that it increases corn tolerance to thiocarbamate herbicides, 
but it is different in that it is a liquid that will come in the herbicide formu­
lation. From the standpoint of the user, it will be easier to use than Protect 
since the corn seed will not have to be treated. Tests over a two-year period 
indicate that it gives high protection from injury to the thiocarbamate herbicides, 
and at this point there is no indication of any effect on corn from the safening 
agent. In 1973 this material will be available in Eptam and sold as Eradicane. 
The available supply will be aimed at the wild cane and Johnsongrass seedling 
areas. It will also be available in Sutan and sold as Sutan A+. This should be 
particularly useful to hybrid corn seed producers.
The safening agents offer high potential for expanding the use of certain herbi­
cides on problem weeds.
In the wild cane and Johnsongrass area, we have relied on soybeans treated with 
Treflan for our best control. By using Eptam with a safening agent, we should 
have a very acceptable treatment for corn. In addition to the above-mentioned 
weeds, we should be able to control the seedling growth of other types of volun­
teer sorghums.
We should be able to utilize Eptam in our nutsedge program on corn. It is more 
effective than Sutan for the control of this weed.
Since corn tolerance has been improved, we have the possibility of using both Sutan 
and Eptam at higher rates for possible control of perennial grasses. This will 
have to be done within the limits of the label. Many thiocarbamate herbicides have 
been synthesized and evaluated during the past 15 years. Many of these have had 
excellent weed control potential, but generally lacked tolerance. Safening agents 
may bring on a series of new thiocarbamate herbicides.
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VIRUS DISEASES OF CORN IN THE MIDWEST
G. A  /. M ilbratb, R . E. Ford
Several virus diseases of corn occur in the Midwest. At present the only serious 
virus disease of corn in the Midwest is the johnsongrass strain of maize dwarf 
mosaic virus. Little is known of the losses caused by it because of the sporadic 
nature of its occurrence.
Maize dwarf mosaic virus. Maize dwarf mosaic virus is a rod-shaped particle. Its 
presence is usually recognized by a chlorotic stippling and streaking symptom in 
the young leaves and by occasional stunting. These symptoms may be distinct early 
in the growing season, but they are not easily recognized in older leaves or dur­
ing periods of high temperatures. The virus can be mechanically transmitted with 
sap from infected plants. Aphids transmit it in nature, usually from johnsongrass 
to corn. The virus persists from year to year in infected johnsongrass and other 
perennial grasses. It is most prevalent along river bottoms.
Maize chlorotic dwarf virus. Maize chlorotic dwarf virus is a spherical particle.
It is a new virus disease reported only from Ohio, Kentucky, and Virginia. The 
distribution pattern of the virus in the Midwest is not known. It is transmitted 
naturally only by leafhoppers. The symptoms closely resemble those of maize dwarf 
mosaic virus. The virus persists in johnsongrass and probably occurs only where 
johnsongrass and the leafhopper vector are found.
Wheat streak mosaic virus. The virus is of minor importance. It causes problems 
only where corn is planted after wheat. The virus is spread from infected volun­
teer wheat to corn by wheat leaf curl mites. This disease is observed occasionally 
in corn during a season conducive to build-up of large populations of mites. Symp­
toms of this virus-caused disease are so similar to those of maize dwarf mosaic 
that even the experienced pathologist must make the diagnosis in the laboratory.
Corn stunt disease. Corn stunt is caused by a leafhopper-transmitted mycoplasma-like 
agent. The primary symptom is a severe stunting of the corn plant. Corn stunt 
occurs in the southern regions of the Midwest and is prevalent only when the leaf- 
hopper vector can overwinter. Some tetracycline compounds are effective in caus­
ing remission of symptoms in plants or in preventing transmission of the mycoplasma 
by the leafhopper. These are not practical control measures for field crops.
Identification of corn viruses requires several steps including inoculations to 
diagnostic host plants under controlled conditions, electron microscopic examina­
tions, and serological tests.
Control of corn viruses rests with the use of tolerant or resistant corn varieties. 
The eradication of grass hosts will slow down the spread of the virus into nearby 
corn fields. Eliminating or reducing insect feeding activity may reduce the rate 
of spread of a virus.
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1972 FIELD EXPERIMENTS TO CONTROL 
CUTWORMS AND WIRE WORMS
R. E. Sechriest, D. W. Sherrod
SANDHILL CUTWORMS
The sandhill cutworm, Euxoa detersa Walker_, has caused considerable losses in a few 
very sandy cornfields in Illinois. The overwintering larvae feed on the underground 
stem parts of the corn plants and can completely destroy large sections of individ­
ual fields. Emergency granular treatments during 1970 and bait treatments during 
1971 were of no value in surpressing the larvae. During 1972, surface band treat­
ments over the row at planting time did provide control and resulted in a stand of 
corn (Table 1). The treatments which appeared to be the most consistently benefi­
cial were Dursban, Dyfonate, Mocap, and Diazinon. Those treatments which were no 
better than the untreated were Furadan and Bux. The authors believe that this in­
sect problem can best be controlled by a granular insecticide treatment at planting 
time.
Table I. Number of Healthy Plants From Treatments to Control the Sandhill 
Cutworm, 1972
Treatment
Formu­
lation
Pounds 
actual 
per acre
Healthy plants per 100 feet of row 
(average of 4 replications)
May 22 June 12 July 11
Dursban 10G 1 235.5aA/ 107.0a 154.50a
Untreated A -  - -  - 134.0 x 43.0 x 47.25 x
Furadan 10G 1.5 187.8 59.5 x 80.75 x
Dasanit 15G 1 210.0a 79.Oax 126.25a
Dyfonate 20G 1 227.1a 83.5a 136.0 a
Thimet 15G 1 190.3 59.0 x 101.5 ax
Mocap 10G 1 204.5a 70.0a 110.25a
Bux 10G 1 143.5 x 24.0 x 37.75 x
Diazinon 14G 1.5 239.8a 101.3a 147.5 a
Untreated B — -  - 120.5 x 15.5 x 28.5 x
a./ Means followed by the same letter are not significantly different at the 5 per­
cent level.
BLACK CUTWORMS
We continued to study control of this cutworm and were fortunate to have four ex­
periments in 1972 that give us good confidence in our black cutworm recommendations. 
The four experiments were in southern Illinois with applications made in late May. 
Sevin (carbaryl) pelleted bait provided excellent control of the cutworms, and as 
much as 40 percent regrowth of corn plants occurred in one field after the cutworms 
were killed. Four other insecticides (Table 2) work as well as Sevin but are not 
at present labeled for use. In Figure 1 the data from Experiment 3 have been con­
verted to percent of total planted corn and give a more visual understanding. The
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line on the left of the 0 week indicates the loss which occurred prior to discover­
ing the infestation and applying the treatment. This has been based on actual stand 
counts. Data from Experiments 1 and 3 have been converted to stand per acre to al­
low for better understanding (Table 3). To achieve the best control, early treat­
ment is a necessity. Fields with a history of cutworm problems or fields which may 
have a problem should be checked as the seedling corn is emerging from the soil. If 
small holes in the leaves, cut plants, and/or small larvae are observed in the 
field, especially at the base of the plants, apply the pelleted bait immediately.
Any delay (even two days) in treating early may result in loss in stand (see Figure 
1). The pelleted bait (Sevin) should provide good control of the cutworm larvae and 
save the stand when applied properly.
Table 2. Differences in Stand Counts From Four Black Cutworm Experiments During 
1972 in Southern Illinois
Treatment Formulation
Compared with original 
Exp. 1 Exp. 2 Exp. 3 
Pounds (Clinton (Bond (Macoupin 
actual per acre County) County) County)
stand 
Exp. 4 
(Macoupin 
County)
Untreated -38 x*/ -16 x -40 x -109 x
Sevin 5B (Helena) .75 -15 x 83a -15a
Dursban 2B .30 20a 66a
Lanbait IB .15 32a 56a
Dylox 5B 1.00 23ax
Dylox 4E 2.00 -lax
Biothion 2B (1971) .30 35a 52a
a/ Means followed by the same letter are not significantly different at the 5 per-
cent level.
Table 3. Data From Black Cutworm Experiments Converted to Actual Stand per 
Acre Gained or Lost Following Treatment With Various Insecticides 
(Based on 22,000 plants per acre)
Pounds Expi. 1 Exp. 3
actual Stand Gain from Stand Gain from
Treatment Formulation per acre counts treatment counts treatment
Untreated -7,511 -3,154 —
Sevin 5B (Helena) .75 -2,293 5,218 5,545 8,699
Dursban 2B .30 3,116 10,627 5,205 8,359
Lanbait IB .15 6,038 13,549 -- —
Biothion 2B .30 — — 4,101 7,205
WIREWORMS
Wireworms have been increasing in Illinois cornfields in the last two to three 
years. There is a need to reevaluate past control methods and to investigate the 
potential control of several new organic phosphate and carbamate insecticides. Ex­
periments were conducted in southwestern Shelby County during 1972. We evaluated 
placement of the insecticides as seed treatment, furrow treatments, and "incorpo­
rated band" treatments.
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The "incorporated band" was applied so that no insecticide fell directly on the seed 
corn, but very little, if any, was visible on the surface. The insecticide bander 
was located one-half the distance between the planter shoe and rubber press wheel on 
an International Uniplanter. Several different insecticides were also compared as 
"incorporated band" treatments.
Seed treatments were not different from the untreated in number of wireworms or 
stand counts. Equal wireworm control was achieved by furrow and band placement of 
granular formulations of Diazinon and Dursban (Table 4). Aldrin provided control of 
the wireworm larvae in one field but not in the other. Several of the new insecti­
cides, such as Diazinon and Thimet, show promise for wireworm control. These were 
preliminary studies on low to medium infestations, and the work will continue. We 
may have more positive answers in a couple of years.
Sevin
Dursban
Lanbait
Biothion
Untreated
Figure 1. Visual Presentation of Data From Experiment 3 With Black Cutworms.
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102 Table 4. Stand Counts and Wireworm Illinois, 1972
Counts From Wireworm Experiments in Southwestern Shelby County/
Treatment
Infested and/or damaged 
Plants (June, 1972)
Plants per 50 ft. of row 
(May 30, 1972)
Insecticide Form
Pounds 
per acre Appl. Exp. I Exp. II Exp. I Exp. II Exp. Ill
Diazinon 33ST 1.5 oz./Bu.. Seed 4.4 x§/ 67.2 x 66.8 x
Dursban 25ST 1 oz./Bu. Seed 3.8 x 60.3 x 63.6 x
Diazinon 14G 1 Furrow .6a 71.8 x
Dursban 10G 1 Furrow 2.0a 65.0 x
Diazinon 14G 1 Band 2.6a 1.0a 66.3 x 65.4a 70.0
Dursban 10G 1 Band 1.8a 1.7ax 66.2 x 66.4a 72.0
Aldrin 20G 1.5 Furrow 1.8a 68.5 x
Aldrin 20G 1.5 Band 2.0a 3.0 x 68.8 x 67.6a 66.4 x
Untreated — — — 5.2 x 3.7 x 60.2 x 56.8 x 65.4 x
Mo cap 10G 1 Band 1.0a 1.7ax 67.8 x 63.Oax 67.6 x
Thimet 15G 1 Band 2.2a 1.0a 67.0 x 65.4a 64.4 x
Dyfonate 20G 1 Band 2.6a .7a 69.8 x 60.8ax 64.8 x
Dasanit 15G 1 Band 2.4a 1.3a 64.0 x 59.0 x 68.4 x
Belt 33.3G 2 Band 2.3ax 64.Oax 68.2 x
Bux 10G 1 Band 1.0a 59.2 x 66.2 x
Furadan 10G 1.3 Band 2.7ax 58.8 x 69.6
a/ Means followed by the same letter are not significantly different at the 5 percent level.
ALFALFA WEEVIL FALL TREATMENTS
E. J. A rm brust
The alfalfa weevil continues to be our most destructive insect pest on forage crops. 
This weevil was first discovered in the United States in 1904, near Salt Lake City, 
Utah, where it was probably introduced from Europe. After a study of the climatic 
limitations of the weevil in Europe, several workers predicted that the distribution 
of the weevil would be limited to the Rocky Mountain states and those west of the 
Rockies. This was the case for nearly fifty years. In 1952, however, an eastern 
strain of the weevil was discovered in Maryland. It spread rapidly to the north 
and south. In 1964, it was found for the first time in southern Illinois.
Severe infestations of the alfalfa weevil have necessitated the intensive use of 
chemicals in order to produce high-quality alfalfa in many areas of Illinois. During 
some years, as many as three applications are necessary. The use of insecticides 
should be restricted on alfalfa to prevent residues in dairy and meat products.
They must also be used carefully to preserve the many pollinators, naturally oc­
curring predators and parasites, and especially the only successfully introduced 
alfalfa weevil parasite, Bathypleotes ouvoulionis, in Illinois.
In order to eliminate or reduce the insecticide loss applied in the spring as larval 
sprays during parasite activity, we have placed a major research emphasis on the 
development of integrated control programs using fall sprays for adult control.
To understand the principles of this program, a knowledge of certain aspects of 
alfalfa weevil biology is essential.
FALL MIGRATIONS AND OVIPOSITION
During the fall months the adults migrate to the alfalfa from their summer estiva­
tion sites in wooded areas and fencerows. During these months and on warm days 
throughout the winter, the females lay clusters of oval-shaped eggs within the al­
falfa stem. The timing and occurrence of these migrations and the amount of fall 
oviposition vary from year to year and from region to region. The occurrence and 
extent of this fall and winter oviposition is the key factor in the success of fall 
adult-control programs. If fall oviposition or migration does not exist, then other 
adult-control programs will need to be developed.
FALL CONTROL RESEARCH PROGRAMS
Trial applications of methyl parathion, Supracide, and Furadan were made on Novem­
ber 15, 1972, to measure the reduction of fall and winter oviposition and conse­
quently the source of the damaging early spring larval population. This fall treat­
ment has been a standard practice, and the insecticides recommended for this purpose 
are listed in Circular 899.
Timing of the application was found to be important in that applications must be 
made after the fall adult migration but before extensive oviposition. Studies on 
oviposition attractiveness of fall alfalfa showed that the number of eggs per square
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foot is directly correlated to the amount of overwintering plant material. Ovi- 
position may thus be somewhat reduced by a late fall harvest or removal of the 
plant material.
PARASITE IMPACT
The effectiveness of the larval parasite Bathypleotes ouroulionis in reducing 
weevil populations below obvious economic levels is dependent on the proper syn­
chronization of the host-parasite peak populations. This varies with season and 
locality and between fields in any one area in a particular year. Preliminary 
data have shown that the later the peak of weevil population, the better the syn­
chronization with the parasite. If the fall or winter oviposition is reduced (by 
chemical or late cutting) or does not occur because of climatic conditions, par­
asites appear to be more effective because of the lower host populations early in 
the spring or before parasite build-up
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RESEARCH ON SOIL-BORNE DISEASES OF SOYBEANS
E. E. Burns, L. E. Gray
Illinois soybean growers are concerned about several major root and stem diseases 
that cause varying degrees of damage from year to year. Research programs are 
needed to: (a) continually monitor the occurrence and development of the pathogens 
causing the diseases, (b) examine plant introductions for disease reaction, and 
(c) make possible those decisions required for effective and economical disease 
control. Brown stem rot and charcoal rot of soybeans have been examined for these 
reasons.
BROWN STEM ROT
Cepha'lospov'iim gregaturrij the cause of brown stem rot (BSR) , was first reported in 
soybean fields in central Illinois in 1944. Field surveys in 1969, 1970, and 1972 
showed that BSR was present in 49 of 54 fields in 1969, 25 of 30 fields in 1970, 
and 32 of 54 fields surveyed in 1972. Inoculated plants yielded 37 percent less 
than uninoculated controls in 1971 and 30 percent less in 1972.
The incidence of BSR in fields appears to be influenced by the number of years in 
continuous soybean production. For example, in 1972, 100 percent of the plants 
were infected at maturity in a field where soybeans had been grown continuously 
for more than 10 years, 44 percent were infected in a field sown with soybeans for 
two years, and only 20 percent showed symptoms in a field where two years of corn 
preceded the soybean planting.
There are several plant introductions that show some resistance to C. gregatum. 
These lines are being crossed with present commercial varieties and evaluated in 
field and greenhouse tests for resistance reaction.
CHARCOAL ROT
Marerophomina phaseoli causes charcoal rot of soybeans. This fungus is also a 
soil-borne root pathogen. It has received little attention with respect to effect 
on soybean root growth.
A survey conducted in the fall of 1972 in Champaign County indicated that this 
fungus was present in all the fields surveyed and from 10 to 78 percent of the 
plants were infected in indivudual fields. Studies are in progress to evaluate 
the potential of this fungus in reducing soybean yields in Illinois.
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SOYBEAN CYST NEMATODE -  WHERE ARE WE NOW?
D. I. Edwards
The soybean cyst nematode (SCN), Heterodera glycines, was discovered in Japan in 
1915, in Korea in 1936, and in Manchuria in 1938. The first discovery of this 
devastating pest outside of Asia occurred in 1954 in North Carolina. Since then, 
it has been found in Alabama, Arkansas, Florida, Kentucky, Illinois, Louisiana, 
Mississippi, Missouri, Tennessee, and Virginia. SCN is present in many of the 
major soybean-producing areas of these states with approximately 2.5 acres in­
fested. The most recent estimate indicates that this nematode may reduce soybean 
production by as much as 30 million bushels, which is approximately 4 percent of 
all soybeans grown in the United States.!/
Plants heavily infected with SCN are stunted and may be yellow or chlorotic, par­
ticularly in soils of low fertility or under drouth conditions. Badly infested 
areas in a field may be round to oval and show the most severe damage in the cen­
ter and less damage toward the margin. Often, nodulation is reduced and roots 
are extensively rotted. In addition, SCN may increase the incidence of infection 
by other soil pathogens. Unfortunately, the symptoms produced by SCN closely re­
semble those of other pathogens or physiological disorders. The only specific 
sign is the presence of the white-to-brown, spherical females--slightly smaller 
than a pinhead--attached to the roots.
CONTROL
The control of SCN in the United States had utilized crop rotations, resistant 
varieties, and quarantines. Although chemicals have been used experimentally 
with some degree of success, they are not economical for extensive use by growers, 
because of the cost and the necessity for annual application.
Resistant Varieties. A few years after detection of SCN in the United States, ap­
proximately 3,500 soybean strains from the U.S. germ plasm collection were eval­
uated for resistance. Two black-seeded types, Peking and PI 90763, were found to 
be highly resistant. Crosses were made between Peking and good agronomic vari­
eties and breeding types, resulting in three SCN-resistant varieties: Custer
(Maturity Group IV), Dyer (Group V), and Pickett (Group VI). These varieties 
were widely grown with excellent results for a number of years. In 1968, Pickett 
was extensively damaged in a field near Blytheville, Arkansas, indicating the 
presence of a new physiological race of SCN. In the ensuing few years, Custer 
and Dyer were similarly damaged in Missouri and Tennessee. In December, 1969, a 
Soybean Cyst Nematode Workshop was held at Beltsville, Maryland. A committee was 
appointed to develop uniform terminology and a standard system for characterizing 
races of SCN. Their recommendations!./ included a method of separating four races
1/ Good. J.M. 1968. Assessment of crop losses caused by nematodes in the United 
States. FAO Plant Protection Bull. 16(3):37-40.
2/ Golden, A.M., J.M. Epps, R.D. Riggs, L.A. Duclose, J.A. Fox, and R.L. Bernard.
1970. Terminology and identity of infraspecific forms of the soybean cyst nema­
tode (Hetevodera glycines). Plant Disease Reporter. 54:544-546.
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of SCN using soybean differentials (Table 1). Subsequently, over 3,000 soybean 
entries have been screened for resistance to this new race, now designated as 
Race 4. The soybean line PI88788 has a moderate degree of resistance and is 
being used in breeding programs to develop varieties resistant to Race 4.
Race 3 of SCN appears to be the dominant race in Illinois. Consequently, the re­
sistant variety, Custer, can still be grown without damage. There is recent ev­
idence that Race 4 may be in the process of building up in a few locations in 
southern Illinois. Studies of race development and distribution are under way at 
the University of Illinois.
Table 1. Characterization of Known Races of the Soybean Cyst Nematode in the 
United States as of January 31, 1970
Reproduction on key varieties
Number
Race
Location Pickett Peking
PI
88788
PI
90763
Lee
(check)
1 Wilmington, N.C. area No No Yes No Yes
2 Elizabeth City, N.C., 
and S.E. Virginia Yes Yes Yes No Yes
3 Mississippi Valley 
Ark., Tenn., 111., Ind., 
Miss., Fla., and Va. (1) No No No No Yes
4 Arkansas, Missouri, and 
Tennessee Yes Yes Yes Yes Yes
Quarantine. On September 30, 1972, the U.S. Department of Agriculture SCN quar­
antine was withdrawn. As a result, Canada has imposed stringent regulations on 
the importation of soybeans and other plant materials from the United States. Soy­
bean seed imported for planting must be free from soil peds and produced in a 
state where SCN does not occur. If such seed is produced in an infested state, 
an additional declaration on the phytosanitary certificate must affirm that the 
seed was produced in counties where the nematode has been found not to occur, 
based on a soil survey designed for its detection. Seed imported for processing 
only, must be free of soil peds. Vegetable seedlings and nursery stock entering 
Canada from infested states must originate from nurseries sampled for and found 
free of SCN; soybeans must not be grown in such nurseries. After January 1, 1973, 
the Illinois Department of Agriculture will no longer be able to certify any nurs­
ery wishing to ship to Canada if the nursery is growing soybeans or other hosts of 
the SCN, such as garden beans, lespedezas, vetch, and lupines. The Illinois State 
Department of Agriculture will regulate these new restrictions and continue to 
administer the state quarantine. It will revise the quarantine to include any 
new infestations as they are discovered.
Crop Rotation. If resistant varieties are not available, rotation with nonhost 
crops, maintained free of all weed hosts, offers the next best control measure.
To substantially reduce soil populations of this nematode, a rotation of at least 
3 to 5 years is advisable. Soybeans should not be grown two years in succession 
on infested land.
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Chemical Control. If varieties resistant to Race 4 of SCN are not developed in 
the near future, then chemical control must be considered as an alternative to 
crop rotations. Our best available nematicides do not give 100-percent control 
of SCN; however, some will give two-to threefold increases over untreated, sus­
ceptible varieties. Screening new chemicals or new formulations or dosages of 
standard ones is part of the program now in progress at Illinois as well as other 
states.
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INSECT SITUATION AND OUTLOOK, 1973
D. E. K uhlm an , Roscoe Randell\ T. A . Cooley
HIGHLIGHTS
Every year is different in terms of insect activity. Insect problems, although 
varied, were not major in 1972. Black cutworms, armyworms, and alfalfa weevils 
were the most troublesome, particularly in the southern half of Illinois. The ma­
jor nonagriculiural insect problems were mosquitoes, periodical cicadas, and sod 
webworms. Looking back, we can see that our insect problems for the past several 
years have not resulted in catastrophes as they did years ago before we had modern 
insecticides.
Again, as in past years, county Extension advisers in agriculture answered a ques­
tionnaire on the use and methods of applications of insecticides in their counties. 
This information is summarized in Tables 1 through 5. County advisers averaged 531 
inquiries during 1972 about insect pests, of which 213 were about agricultural in­
sects and 318 pertained to the house, lawn, and garden. The most common insect 
pest problems reported by Extension advisers in 1972 in order of decreasing impor­
tance for agricultural and nonagricultural areas are listed below:
Agricultural Nonagricultural
1 . Corn rootworms 1 . Bagworms
2. Black cutworms 2. Cockroaches
3. True armyworms 3. Spiders
4. Grasshoppers 4. Mosquitoes
5. Corn borer 5. Vegetable insects
6. Corn flea beetle 6. Sod webworms
7. Alfalfa weevil 7. Cicadas
8. Leafhoppers 8. Tree insects
9. Wireworms 9. Ants
10. Corn leaf aphids 10. Termites
DOLLAR SAVINGS DUE TO INSECTICIDES
An estimated 6,768,851 acres of field crops were treated with insecticides in 1972, 
with a savings from crop loss to farmers of $23,765,461 over and above treatment 
costs (Table 1). The control of soil insects in corn accounted for 90 percent of 
the estimated profits from using insecticides. Illinois farmers during the last 
ten years have realized an estimated total net savings of $278,197,620 from insec­
ticides (Table 2). Regardless of detrimental statements being made, insecticides 
are clearly necessary to the profitable production of field crops. The percentage 
of acres treated by aerial and ground applicators and by individual farmers is giv­
en in Tables 3 and 4.
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Table 1. Acres of Field Crops Treated With Insecticides and Profit From Treat­
ments, Illinois, 1972, Estimated From Reports bp County Extension Ad­
visers
Crop and insect Acres treated Estimated profit3/
C o m
Armyworms 24,695 $ 37,043
Corn rootworm adults 36,002 144,008
Corn leaf aphids 55,669 389,683
Cutworms 124,430 746,580
European corn borers 69,944 104,916
Grasshoppers 51,882 51,882
Soil insects 6,085,328 21 ,298,648b/
Fall armyworms 4,609 11,523
TOTAL 6,452,559 $22 ,784,283
Soybeans
Grasshoppers 25,984 $ 77,952
Spider mites 3,896 5,844
TOTAL 29,880 $ 83,796
Wheat
Armyworms 75,220 $ 300,880
Sorghum
Webworm, corn earworm, etc. 5,568 $ 8,352
Clover and alfalfa
Alfalfa webworms 891 $ 5,346
Alfalfa weevils 104,333 417,332
Clover leaf weevils 2,750 4,125
Grasshoppers 82,890 124,335
Meadow spittlebugs 143 286
Potato leafhoppers 7,125
$
14,250
TOTAL 198,132 565,674
Sunflower insects 7,492 $ 22,476
1971 TOTAL 6,809,905 $23,092,825
1972 TOTAL 6,768,851 $23,765,461
a/ Over and above treatment costs.
b/ Based on yield increase from use of rootworm insecticides.
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Table 2. Estimated Annual Profits From Using 
Field Crops, Illinois, 1963-1972
Insecticides to Control Insects in
Year Profits Year Profits
1963 $23,197,432 1969 $36,413,387
1964 18,775,550 1970 27,501,930
1965 27,659,463 1971 23,092,825
1966 29,593,337 1972 23,765,461
1967 34,261,152
1968 33,937,083 TOTAL $278,197,620
CORN INSECTS
C o m  soil insects. The major use of insecticides in Illinois in 1972 was for con­
trolling soil insects in corn. Approximately 61 percent of the total corn acre­
age in Illinois was treated with soil insecticides, saving farmers an estimated 
$21,298,648 above treatment costs. Approximately 3,852,239 acres were treated with 
organic phosphate and carbamate insecticides, primarily continuous corn in the nor­
thern half of Illinois. The use of the chlorinated hydrocarbons (aldrin, hepta- 
chlor, and chlordane) continues to decline (Table 5).
C o m  rootworms. For 1973, the areas with the greatest potential for corn rootworm 
damage will be in western, northwestern, and central sections of Illinois (Fig­
ure 1). In general, fields in continuous corn for three years or more in the area 
north of a line from Pittsfield to Springfield to Joliet may incur moderate to se­
vere damage by corn rootworms. Damage to second-year corn by western corn root- 
worms may also occur in this area. Farmers in this area who have experienced root- 
worm damage in past years, and who have continuous corn, should continue a rootworm 
control program. Noneconomic or light damage is expected in the remaining area 
south to a line from St. Louis to Danville.
Very few reports of corn rootworm damage were received in 1972. This can be at­
tributed largely to the extensive use of rootworm insecticides in the problem 
areas. Although the rootworm problem seems to be well in hand, now is not the time 
to lower our guard. An estimated 3,680,560 acres of corn were treated with soil 
insecticides specifically for the purpose of controlling corn rootworms in 1972.
A survey of adult rootworm populations taken last August gives some indication of 
the potential threat for 1973. In 1972, the highest populations of adult northern 
and western rootworms were found in the northwest, west, and central districts, 
increasing slightly over populations found in 1971. Populations along the eastern 
side of Illinois and in the southern half were generally very low. Although adult 
populations declined to fairly low levels in the northeastern district, this area 
is still considered a problem area.
Rootworm populations averaged one or more beetles per plant in 24 percent of the 
fields surveyed in 23 counties in the western, northwestern, and central sections. 
These fields may be prime candidates for rootworm damage if planted to corn in 1973
Western corn rootworm beetles were found for the first time in Douglas, Greene, 
Macoupin, Montgomery, Moultrie, Piatt, Schuyler, Scott, and Vermilion Counties in 
1972 (Figure 2). The Western corn rootworm has now been found in 63 counties in 
Illinois since first discovered in Rock Island County in 1964.
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Table 3. Percent of Total Field Crops Treated by Commercial and 
Private Applicators in Illinois, 1958 Through 1972
Percent of total acreage treated
Airplane Ground application
Year application Commercial Individual
1958 3.0 19.5 77.5a/
1959 2.6 14.5 82.9
1960 5.6 11.9 82.5
1961 7.4 12.0 80.6
1962 9.9 12.3 77.8
1963 9.2 18.8 72.0
1964 10.1 8.4 81.5
1965 4.9 10.4 84.3
1966 5.8 13.8 80.4
1967 5.5 14.7 79.8
1968 7.1 13.4 79.5
1969 5.3 15.2 79.5
1970 4.5 16.0 79.5
1971 5.5 13.9 80.6
1972 3.8 15.3 80.9
a/ First year in which soil insecticides were included in these calculations.
Table 4. Number of Acres Treated, by Method, for Certain Insects
in Illinois, 1972
Airplane Ground application
Insect __________________ application Commercial Individual
Clover and alfalfa insects 29,852 23,233 51,571
Corn soil insects 63,203 803,841 4,824,451
European corn borer 20,186 27,354 18,595
Grasshoppers 17,212 54,215 70,637
Corn leaf aphids 21,067 30,448 14,154
Sorghum insects 3,390 559 1,619
Armyworms 78,328 6,182 24,716
TOTAL 223,238 945,832 4,995,743
Table 5 Number of Corn Acres Treated With Different Types of Soil
Insecticides, 1964 Through 1972
Chlorinated Organic phosphates
Year hydrocarbons and carbamates
1964 4,009,303 81,822
1965 4,544,432 189,352
1966 5,116,605 326,592
1967 5,601,572 602,721
1968 5,170,726 1,091,143
1969 4,517,931 1,990,138
1970 3,844,740 2,765,547
1971 2,723,119 3,418,920
1972 1,933,089 3,852,239
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Seed-corn beetle. Damage to corn by this insect in 1972 was light. Serious prob­
lems have not been encountered since 1968 when thousands of acres were damaged. In 
1972, as in past years, both the reddish-brown, slender seed-corn beetle and the 
slightly larger, striped seed-corn beetle were numerous in fields, but caused no 
apparent damage. An estimated 3,057,028 acres recieved planter-box seed treatments 
of diazinon. Seed-corn beetle damage is generally associated with conditions of 
cool, wet soil and slow germination.
Garden symphylans. Each year a few fields of corn are damaged by this pest. These 
insect relatives are small (1/16 to 5/16 inch) and white, and have six to twelve 
pairs of legs, depending on maturity. They move rapidly when the soil is disturbed, 
attempting to avoid sunlight. They attack root hairs and tender new roots and feed 
throughout the season. Very often damage is confined to localized areas rather 
than entire fields. Look for symphylans in areas where the plants are stunted and 
the stand is irregular.
C o m  leaf aphids. Populations were relatively light again in 1972. Not since 1968 
have aphids been a serious statewide problem. An estimated 55,669 acres were treat­
ed in 1972. As in past years, enough aphids were present in the whorls in mid-July 
to indicate a potential problem. Timely rains, numerous predators, such as lady 
beetles and insidious flower bugs, and early tassel emergence helped keep aphid pop­
ulations in check. C.E. White, Illinois Natural History Survey Entomologist, re­
ports that in southern Illinois up to 26 percent of the aphids in some fields were 
parasitized by a small wasp during the late summer.
True armyworms. Several instances of armyworm damage to zero-till corn planted in 
grass sod or after rye occurred in 1972. Frequent observations to detect armyworm 
damage should be made as the corn is emerging during May, particularly where corn 
follows a plow-down crop of rye or where zero-tillage in grass sod was used.
An estimated 24,695 acres of corn were treated. Much of this was the result of ar­
myworms migrating from wheat into corn.
Black cutworms. Many fields of corn in the southern half of Illinois were damaged 
by this insect in 1972. Damage in northern Illinois was less widespread. An esti­
mated 124,429 acres of corn received emergency control treatments, and 79,394 acres 
were replanted because of cutworm injury (Table 1). County Extension advisers re­
ceived over 90 complaints of cutworm damage where aldrin, heptachlor, and chlordane 
were used.
Excellent cutworm control was obtained by most farmers using emergency control meas­
ures of carbaryl (Sevin)-apple pomace bait, carbaryl-molasses, or carbaryl-Tracturn 
spray. A few instances of poor control were due to extremely wet or dry weather 
conditions. Where heavy rains occurred, the insecticide bait was broken down rap­
idly and rendered ineffective. Under extremely hot and dry conditions, the cutworms 
remained beneath the surface of the soil, cutting off plants, and were not attracted 
to the bait on the soil surface.
During the past 15 years, black cutworms have damaged approximately 200,000 acres 
of corn annually (ranging from 34,000 to 420,000 acres). Unfortunately, we are un­
able to forecast the severity of a problem more than a week or two in advance. Fre­
quent observations should be made, particularly in fields with low wet spots. Check 
for cut, wilting, or missing corn plants. The use of emergency control measures re­
quires early detection and treatment.
113
European c o m  borers. First- and second-brood populations in 1972 were extremely 
low and damage very light (Tables 6 and 7). The second generation or overwinter­
ing population averaged 32 borers per 100 plants (Table 8); this is the lowest
Table 6. First- and Second-Generation Corn Borer Populations£/
1967 1968 1969 1970 1971 1972
July Oct. July Oct. July Oct. July Oct. July Oct. July Oct.
Northwest
Bureau
Mercer*
Ogle*
Whiteside*
17
16
13
22
113
76
52
26
1
3
0
3
150
217
100
177
6
4
8
0
198
331
85
42
2
0
0
0
62
42
59
81
2
8
6
6
49
164
207
253
5
10
2
3
85
57
46
49
Average 17 67 2 161 5 164 1 61 5 168 5 59
Northeast
Boone* 16 12 0 156 24 48 0 72 1 73 0 16
DeKalb* 1 13 1 113 5 73 3 52 5 102 0 14
LaSalle 4 87 5 304 5 97 0 62 2 89 1 19
Average 7 37 2 191 11 73 1 62 2 89 1 19
Nest
Knox* 14 136 11 158 11 183 0 85 11 63 9 99
McDonough* 9 93 7 191 2 199 5 131 16 100 10 79
Average 12 115 9 246 7 191 5 108 13 82 10 89
Central
Logan 1 30 0 41 0 13 0 3 1 60 2 11
McLean* 4 82 0 267 1 46 0 24 3 65 0 12
Average 3 56 0 154 1 30 0 14 2 62 1 12
East
Champaign* 0 7 0 80 0 12 0 9 0 34 0 -  -
Iroquois* 2 21 1 321 1 69 0 17 0 123 0 22
Kankakee* 1 41 1 94 0 66 0 53 0 204 0 44
Livingston 13 65 5 540 2 140 0 36 0 117 0 25
Average 4 34 2 259 1 72 0 29 0 120 0 30
Nest-Southwest
Christian 2 74 0 158 0 44 0 30 0 64 2 3
Greene 14 147 7 236 2 311 3 93 2 116 3 17
Macoupin 2 53 3 177 0 339 8 117 4 92 0 6
Sangamon 0 16 0 84 2 7 0 16 5 57 0 6
Average 5 73 3 164 1 175 4 64 3 82 1 8
OVERALL AVERAGE 8 60 3 195 4 121 1 55 3 107 2 34
a/ Asterisks indicate an 11-county comparison (see Table 7).
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level since 1951. The potential for a first-brood problem in 1973 is extremely 
low. However, a low population of a pest very often will not maintain the popu­
lations of natural enemies. Hence, a few years after a low population of a pest, 
it can become a serious problem. During 1972, an estimated 58,248 acres of corn 
were treated for first-brood corn borer and 11,696 acres for second-brood. We will 
continue to observe this pest carefully.
Table 7. Average First- and Second-Generation Corn Borer Populations (11-County 
Comparison) a/
Year First generation Second generation
1962 10 139
1963 14 126
1964 7 122
1965 3 42
1966 5 92
1967 9 51
1968 3 183
1969 5 105
1970 1 57
1971 5 126
1972 3 40
a/ Starred counties, Table 6.
The overall incidence of infection by a protozoan disease organism among overwin­
tering borers is much lower than last year. In the fall of 1971, 18 percent of the 
borers were infected as compared with 10 percent in 1972. The disease Perezia pyr- 
ccustae plays a moderate to important role in reducing corn borer populations. Di­
seased borers are not killed directly by the protozoan, but a higher percentage of 
diseased borers than of nondiseased are winterkilled, and the surviving moths lay 
fewer eggs.
Some of the factors responsible for a decline in corn borers in 1972 are:
1. A high incidence of disease in borers in areas with the highest infesta­
tion during the fall of 1971.
2. Corn planting delayed and low survival of borers.
3. Resistant hybrids.
Populations of overwintering corn borers are highest along the western side of Il­
linois (Figure 3). The highest county average was in Henderson County with 149 bor­
ers per 100 plants. The damage potential in 1972 is noneconomic to light for those 
districts with an average of 0 to 100 borers per 100 plants, and this includes all 
districts in Illinois.
Southwestern c o m  borer. This newcomer to Illinois has been found in 15 coun­
ties in the southern part of Illinois (Figure 4). The northward movement has 
been relatively slow, probably because of the inability of the larval stage to 
survive overwinter. No additional counties have been found infested since 1969. 
Infestations of southwestern corn borer are generally confined to late-planted 
corn.
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Table 8. Corn Borer Fall Population Surveys in 36 Counties, 1962 Through 1972 
(County Averages Expressed in Borers per 100 Stalks of Corn)
1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Northwest
Bureau 135 370 179 74 129 113 150 198 62 49 85
Jo Daviess 98 70 146 17 69 39 295 112 111 116 40
Mercer 428 287 275 49 109 76 217 331 42 164 57
Ogle 95 121 96 18 58 52 100 85 59 207 46
Whiteside 29 178 306 69 167 26 111 42 81 253 49
Winnebago 114 214 93 28 54 34 213 71 169 224 52
Average 150 207 183 43 98 57 192 139 87 169 55
N ortheast
Boone 70 88 34 11 66 12 156 48 72 73 16
DeKalb 81 160 132 31 21 13 113 73 52 102 14
DuPage 53 58 45 11 33 30 70 71 79 25 7
Lake 13 15 59 10 33 11 158 65 83 98 13
LaSalle 66 258 163 46 88 87 304 97 62 93 28
Will 101 119 78 16 38 37 87 99 21 136 4
Average 64 116 90 21 47 32 148 75 62 89 14
West
Adams 129 118 179 73 502 98 169 269 209 52 52
Brown-Cass 67 88 117 84 148 58 349 184 93 73 31
Hancock 142 206 102 89 171 109 99 205 213 166 93
Henderson 174 150 223 106 285 115 287 367 50 193 149
Knox 190 194 56 45 232 136 300 183 85 63 99
McDonough 192 144 123 98 153 93 191 199 131 100 79
Average 149 150 133 83 249 102 233 235 130 108 84
Central
Logan 23 47 30 10 28 30 41 13 3 60 11
Macon 23 14 17 6 5 23 52 28 11 68 14
McLean 88 65 43 45 103 82 267 46 24 65 12
Peoria 237 110 106 66 708 191 285 267 53 80 32
Woodford 131 210 154 81 493 125 288 64 43 61 17
Average 100 89 70 42 267 90 187 84 27 67 17
East
Champaign 10 14 9 10 8 7 80 12 9 34 - -
Iroquois 198 85 191 61 42 21 321 69 17 123 22
Kankakee 152 52 79 28 56 41 94 66 53 204 44
Livingston 81 83 163 32 84 65 540 140 36 117 25
Vermilion 42 14 11 17 16 11 195 92 50 68 8
Average 97 50 91 30 41 29 246 76 33 109 25
West-Southwest
Christian 24 15 15 23 15 74 158 44 30 64 3
Madison 150 56 30 126 90 107 425 447 270 233 19
Sangamon 20 10 12 8 15 16 84 7 16 57 6
Average 65 27 19 52 40 66 222 166 105 118 9
E ast-Southeast
Clark 20 21 16 151 74 8 189 207 63 37 9
Jasper 102 25 24 40 44 59 196 118 95 388 10
Lawrence 44 22 28 62 48 15 199 172 53 51 10
Moultrie 30 23 4 13 22 66 172 54 11 42 1
Average 49 23 18 67 47 37 189 138 56 130 8
Southwest
St. Clair 89 108 46 98 96 110 357 444 58 365 46
Average 89 108 46 98 96 110 357 444 58 365 46
AVERAGE, ABOVE 36
COUNTIES
AVERAGE, ALL COUNTIES
101 106 95 49 120 61 205 139 71 120 34
SURVEYED 99 98 100 57 112 57 211 170 85 130 32
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In Pulaski-Alexander Counties 70 percent of the fields surveyed were infested with 
the southwestern corn borer. The average was 16.8 borers per 100 plants.
SMALL GRAIN
True armyworm. A wet, cool spring favored armyworms this spring. High populations 
occurred in southwestern and southeastern sections of Illinois. These areas usual­
ly have some armyworm problems each year. An estimated 75,220 acres were treated 
for control. The real damage from armyworms occurs when they begin to cut the 
wheat heads or if they migrate to nearby crops such as corn, and this happened in 
many areas.
The armyworm, which is a southern migrant, usually presents a problem every year. 
Armyworm moths generally select thick, dense stands of grass to deposit their eggs 
in. It is impossible to predict the area or severity of infestation more than a 
few weeks in advance.
Cereal leaf beetle. This insect has now been found in virtually all counties in 
Illinois. Because of this year's new infestations, the entire state is under a 
quarantine. However, the Illinois Department of Agriculture announced during the 
summer of 1972 that shipments of regulated agricultural commodities can move free­
ly from county to county. The movement of such commodities westward into nonregu­
lated areas of Missouri, Iowa, and Wisconsin will require certification by the An­
imal and Plant Health Inspection Service of the U.S. Department of Agriculture, ac­
cording to Burhl McClung, Illinois State Supervisor.
The cereal leaf beetle was first detected in Will, Kankakee, and Vermilion Counties 
in 1965. Damage to small grains by the cereal leaf beetle in 1973 is expected to 
be noneconomic.
Hessian fly. The late-summer survey in 1972 indicated a statewide average of 4.4 
puparia per 100 tillers. This is relatively low (Table 9) but the highest since 
1967. The average number of puparia, or flaxseeds, per 100 tillers for the coun­
ties surveyed is given in Figure 6. The highest infestations occurred in south­
eastern counties. Some susceptible varieties of wheat seeded prior to the "fly 
free" date averaged almost 3 maggots per tiller in early November. The following 
practices are suggested to keep Hessian fly populations at a low level:
1. Seed susceptible wheat varieties on or after the recommended seeding dates.
2. If seeding early, use a resistant variety. Soft wheats such as Abe, Arthur 71, 
Benhur, or Knox 62, and hard wheats such as Centurk, Gage, Parker, and Scout 66 
are reasonably resistant.
Table 9. Hessian Fly Populations, by Sections, July 1962 Through 1972
Flaxseeds per 100 tillers
Section 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
West 10. 8 7.,5 2,.2 2.0 7,.2 2..5 1,.0 1,.0 .4 0 0
Central 3. 3 4.,0 1,.6 0 2,.1 1..0 0 1.0 .8 0 6..0
East 5. 2 3.,0 0 2.0 0 .5 0 0 0 ---- ----
West-southwest 24. 1 10,,5 1,,9 1.1 15,.9 3,,7 .18 1.0 3.1 2,.3 1.,0
East-southeast 12. 4 2.,5 4,.2 .4 25,.6 4,.2 4,.3 3,.0 1.2 5,.5 4,.0
Southwest 11. 9 1,,2 10,.1 3.7 8,.8 2,.8 4 .2 3,.0 6.2 1,.2 3..0
Southeast t—>> o 9 3.,0 1,.0 .8 22,.6 13,.0 2,.0 2.0 4.4 1,.2 14..0
State Average 11. 2 4.,8 3,.4 1.5 14,.4 5,.3 1,.9 2.0 3.3 2,.0 4..4
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A survey conducted jointly in 1972 by the Illinois Crop Improvement Association, 
the USDA Agricultural Research Service, and Purdue University showed that the va­
rieties of Blueboy, Monon, Arthur, and McNair 4823 had 8 percent or more of the 
plants infested.
CLOVER AND ALFALFA INSECTS
Alfalfa weevil. In 1973, we can expect moderate-to-severe damage to alfalfa in the 
area south of Route 24 extending from Quincy to Peoria to Watseka (Figure 7). Dam­
age to alfalfa by this insect was severe in the southern half of Illinois during 
1972. A relatively mild winter enabled adult weevils to deposit eggs through late 
fall, winter, and early spring. Consequently, when the alfalfa started to green­
up in the early spring, egg hatch occurred and damage was pronounced. Insecticide 
treatments were applied to an estimated 82,981 acres at least one time; 20,362 
acres required double treatments.
In northern areas, alfalfa weevil feeding was noticeable in many fields, but peak 
feeding coincided with cutting of the first crop. This has generally been the sit­
uation each year in northern Illinois. Biological control of the alfalfa weevil by 
wasp parasites was much less than the preceding two years, giving little or no eco­
nomic control.
SOYBEAN INSECTS
Insect activity affecting soybeans was relatively minor in 1972 compared with pre­
vious years.
Grasshoppers. Populations were high in 1972. An estimated 25,984 acres of soy­
beans were treated to prevent damage. Grasshoppers may present some problems in 
1973 in the southeastern and southwestern sections where adult counts taken in the 
fall indicated a light damage potential for 1973 (Figure 5). Hot, dry weather dur­
ing the major period of egg-hatch in June favors the survival of young hoppers.
Leafhoppers. These small, green, wedge-shaped insects were extremely abundant on 
soybeans in many areas in Illinois during 1972. Most Illinois varieties of soy­
beans are not affected by leafhoppers, since all of those commonly grown are pubes­
cent. This hair on the leaves discourages or prevents the leafhoppers from feeding.
118
F i g u r e  1 .  W e s t e r n  and N o r t h e r n  C o r n  R oo t w o r m P r o s p e c t s  f o r  1 9 7 3 .
Average number of adult 
corn rootworms per 100 
plants.
Moderate to 
severe
Non-economic
CORN ROOTWORM 
POPULATIONS BY 
DISTRICT, 1972
Average number of 
rootworms per 100 
12/ plants.____________
Northwest..........98
Northeast........... 36
West................ 109
Central............. Ill
East................. 30
West-southwest........7
East-southeast.......12
Southwest............. 1
Southeast.............4
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F i g u r e  2 .  W e s t e r n  C o r n  R oo t w o r m D i s t r i b u t i o n ,  1 9 7 2
Recorded before 1972.
V/.
Recorded during 1972.
F i g u r e  3 .  E u r o p e a n  C o r n  B o r e r  P r o s p e c t s ,  1 9 7 3 .
Average number of corn borer 
larvae per 100 plants.
STEPHENSON WINNEBAGO BOONE McHENRY LAKE 1
52 16
1 3  1
OGLE l—
First-generation damage 
potential, 1973.
Average number of borers 
per 100 plants__________
0-100........Non-economic to light
100-250......Light to moderate
250 and over..Moderate to severe
CORN BORER POPU­
LATIONS BY DISTRICT, 
FALL, 1972
Average number of borers
per 100 plants__________
Northwest............. 55
Northeast............. 14
West.................. 84
Central............... 17
East.................. 24
West-southwest........10
East-southeast........11
Southwest.............47
Southeast.............. 9
STATE 32
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F i g u r e  4 .  S o u t h w e s t e r n  C o r n  B o r e r  P r o s p e c t s  f o r  1 9 7 3 .
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F i g u r e  5 .  G r a s s h o p p e r  P r o s p e c t s  f o r  1 9 7 3 .
Average number of grass­
hoppers per square yard.
Damage potential for grass­
hoppers, based on number of 
adults per square yard.
Very severe.... 28 and
over
Severe......... 14-28
Threatening....  7-14
Light...... . 3- 7
Non-economic 
to light......  0- 3
lawrence  ^ GRASSHOPPER POPU­
LATIONS BY DISTRICTS, 
1972.
9 Average number grass­
hoppers per square yard
Northwest..... .
Northeast...... ....3.6
W p s  t.......... ..... 3.3
Central....... .
Eas t...... . .... 2.2
West-southwest.,
East-southeast.,
Southwest.......
Southeast........... 4.0
STATE 3.8
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F i g u r e  6 .  H e s s i a n  F l y  P o p u l a t i o n ,  S u mme r ,  1 9 7 2 .
124
F i g u r e  7 .  A l f a l f a  W e e v i l  P r o s p e c t s ,  1 9 7 3 .
125
F i g u r e  8 .  Meadow S p i t t l e b u g  P r o s p e c t s ,  1 9 7 3 .
WINNEBAGO
Average number of adult 
spittlebugs per ten sweeps.
BOONE McHENRY LAKE I
4 17 /
SPITTLEBUG POPULA­
TIONS BY DISTRICT, 
1972.
Average number of 
adult spittlebugs
per ten sweeps______
Northwest..........4
Northeast..........7
West............... 3
Central............ 2
East............... 2
West-southwest.....0
East-southeast.....2
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A NEW  LOOK AT CORN LEAF BLIGHTS, 
STEWART’S DISEASE, AND ANTHRACNOSE
M . C. Shurtleff
In 1972, corn in the Midwest was attacked by a wide range of leaf blights. This 
was due partly to the greater genetic variability in the corn hybrids that were 
grown. The generally wet season, especially in the northern third of the Corn 
Belt, also played an important role. As expected, stalk- and root-rotting fungi 
struck earlier and were more prevalent in fields where a high percentage of the 
corn leaves were destroyed prematurely by one or more leaf diseases.
The more commonly found leaf diseases included Stewart's disease or bacterial leaf 
blight, northern leaf blight, southern leaf blight (both Races 0 and T), yellow 
leaf blight, eyespot, anthracnose, Physoderma brown spot, and holcus spot. It was 
not unusual in 1972 to find three or more of these diseases on the same plant; 
even on the same leaf.
Stewart*s disease or bacterial leaf blight was very common throughout the southern 
two-thirds of the Corn Belt, especially early in the season. This is not surpris­
ing since three of the leading hybrids grown were highly susceptible.
Typical symptoms include long, irregular, pale-green to yellow streaks with irreg­
ular or wavy margins which parallel the leaf veins. The streaked areas, which lat­
er die and become straw-colored, originate from the scratchy feeding sites of the 
corn flea beetle. Entire leaves died and dried up on susceptible hybrids, reducing 
the yield and weakening the plants. Dark cavities formed in the stalk pith of 
severely infected plants near the soil line.
Stewart's disease was more prevalent than normal also because of the generally 
mild winter of 1971-72, which allowed a larger percentage of the bacteria-carrying 
corn flea beetles to survive, start infections, and spread the causal bacteria 
during the growing season.
Holcus spot is the other common bacterial leaf disease of corn. It is favored by 
warm (77°-86°), rainy, and windy weather, especially early in the growing season. 
Holcus spot was reported from all Corn Belt states as being more prevalent than 
normal.
Round to elliptical spots (lesions), up to about 1/2 inch in diameter, appear 
mostly toward the tips of several lower leaves. The spots are usually creamy- 
white to tan when first seen, eventually drying up and turning brown. Most le­
sions have distinct, reddish to brown margins. Larger spots may be surrounded by 
a yellowish halo.
Northern leaf blight was probably the worst leaf disease of corn in much of the 
Corn Belt during 1972, in spite of the wide availability of resistant hybrids. Dis­
ease development is favored by moderate temperatures (65°-81°), heavy dews, and fre­
quent periods of rainy, cloudy weather. If northern leaf blight is established two 
weeks or more before silking, yield losses of 30 percent or more are not uncommon.
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Long, elliptical, grayish-green to tan lesions, from 1 to 6 inches long, develop 
first on the lower leaves. Lesions may enlarge and merge as the disease progresses 
upward on the plant. Severe infection produces a prematurely dead, gray appearance 
resembling frost or drouth injury. During damp weather, large numbers of grayish- 
black spores are produced in older parts of the lesions, often giving a target-like 
appearance. Lesions may also develop on the outer ear husks.
Southern leaf blight was common throughout the Corn Belt, especially where much of 
the growing season was warm (68°-90°) and damp and susceptible hybrids were grown.
Race 0, the old race of the causal fungus, appears as small (1/4 x 1/2 to 3/4 inch), 
tan, blocky lesions with parallel sides and buff to brown borders. The lesions of 
Ract T are tan somewhat larger (1/4 to 1/2 x 1/2 to 1-1/2 inches), spindle-shaped or 
elliptical, and surrounded by yellow-green or bright yellow halos. Race T lesions 
often later have dark reddish-brown borders. Race 0 usually attacks only the leaves 
while Race T lesions may also occur on leaf sheaths, stalks, ear husk, shanks, ears, 
and cobs. Large numbers of black spores are produced on the lesions in damp weather. 
As all farmers know, Race T is virulent on many hybrids with Texas male-sterils cy­
toplasm; only small lesions typical of Race 0 occur on hybrids with normal or re­
sistant male-sterile cytoplasms. Race 0 Lesions look the same on all types of cy­
toplasm. Of 78 different male-sterile cytoplasms tested by Dr. Hooker's group, 
only four were susceptible to Race T. The same four cytoplasma, including the 
Texas male-sterile type, were also the ones found susceptible to yellow leaf blight.
Yellow leaf blight or Phyllostiota leaf spot first appeared in the late 1960's in 
the northern part of the Corn Belt. More recently, it has been found throughout 
the Midwest and some areas of the Northeast. Disease development is favored by 
cool, wet weather. Young plants with susceptible male-sterile cytoplasm and grow­
ing through surface corn debris are especially subject to infection.
Oval to rectangular, yellow, cream, or tan-colored lesions, surrounded by chlorotic 
tissue, appear first on the lower leaves. The lesions vary in size, averaging 1/10 
to 1/5 inch. Numerous lesions may merge, causing leaves to turn yellow and blight. 
Later the infected leaves turn brown and die. Severely infected plants may be 
stunted. Leaf sheaths and outer ear husks are also attacked. Minute black specks, 
pycnidia of the Phyllosticta fungus, form in the lesions and differentiate yellow 
leaf blight from other foliage diseases. Inbreds are generally more susceptible 
than hybrids, making seed production fields more vulnerable to attack.
Eyespot has recently become common late in the season throughout much of the north­
ern Corn Belt. Disease development is favored by cool, humid weather. Yound corn 
leaves appear to be more resistant than older leaves. Losses from eyespot are 
minor since the disease usually strikes after denting is well along.
Round to oval, small (about 1/8 inch), cream-to-tan lesions, with a prominent 
brown or purple border and surrounded by a narrow yellow halo, give the appearance 
of an "eyespot." The spots are first translucent and water-soaked. Many lesions 
may merge to form large dead areas in the leaves. The spots commonly develop in 
zones or patches, several hundred or more per leaf, especially on the upper leaves 
of plants approaching maturity. Lesions may also develop on the leaf sheaths and 
outer ear husks.
Anthraonose outbreaks occurred locally in the Corn Belt during 1971 and 1972 where 
the weather was extremely humid. The disease is favored by high temperatures. The 
causal fungus grows best on older corn tissues, although seedlings are sometimes 
infected.
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Small, round to blocky or irregular, semi-transparent lesions occur on any part of 
the leaf. The spots may enlarge up to about 2/3 inch in diameter, developing 
tan-to-brown centers with reddish-brown borders. The surface of lesions may later 
appear "sooty" because of the large numbers of fungus fruiting bodies (acervuli) 
that appear sprinkled with black spines (setae) when viewed through a strong mag­
nifying glass. Anthracnose-infected leaves often wither and die prematurely. The 
fungus may also cause stalk and root rot during extended periods of damp weather.
Physoderma brown spot is common during certain years in the hotter and more humid 
parts of the Corn Belt. Localized outbreaks occur when the weather is warm to hot 
(73°-90° F) and cloudy, and showers are frequent fairly early in the growing season 
when corn is growing rapidly.
Round to oblong, very small (less than 1/8 inch in diameter) yellowish spots form 
on the leaf blade and leaf sheath. The lesions often occur in alternating bands 
of infected and healthy tissue across the leaf blade. The lesions soon turn choc­
olate brown to reddish brown and may coalesce to form large, irregular, angular 
blotches. Lesions may also develop on the stalk under the leaf sheath and, rarely, 
on the outer ear husks and tassels. Infected stalks may break over at the nodes 
late in the season.
CONTROL
1. The best means of control for these diseases is to grow locally adapted, re­
sistant hybrids. Unfortunately, no single corn hybrid has good resistance to 
all eight of these diseases.
2. Clean plowdown of corn residues in the fall or spring, combined with rotating 
c o m  with soybeans, small grains, or forage legumes, helps to reduce losses from 
early-season infections. All of the leaf-spotting fungi and bacteria--with the 
exception of the Stewart's disease bacterium--overwinter in c o m  debris.
3. Several fungicide applications, spaced 10 days apart, are warranted in certain 
years, especially in seed-production fields. It is usually best to start ground 
or air spraying shortly before tasseling time when only a few lesions are 
evident. Maneb and zinc ion or zineb fungicides are the suggested products to 
use. Three or four applications are usually sufficient to protect a crop from 
serious losses due to leaf-blighting fungi.
4. Early applications of insecticides during the seedling stage to kill corn flea 
beetles carrying the Stewart's disease bacterium are not usually recommended 
for dent corn.
5. Balanced fertility, based on soil and tissue tests, helps to reduce losses 
from anthracnose, Stewart's disease, northern leaf blight, and possibly other 
foliage diseases.
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HERBICIDE COMBINATIONS
M . D . M cG lam ery
The ideal herbicide should control all the weeds without injury to the crop. It 
should control weeds all season, yet there should be no carryover to injure fol­
lowing crops. It should not leave a residue in crop, soil, water, or air. It 
should not be toxic or irritating to man or animals. It should be easy to apply. 
It should be effective at low dosages and should work preplant incorporated, pre­
emergence, or postemergence. It should be economical and profitable for the grower, 
applicator, dealer, and manufacturer.
No one herbicide fulfills all these requirements, so herbicides are often combined 
to maximize their good traits and minimize their faults. Herbicide combinations 
can be tank-mixed or formulated together. Formulated combinations provide for 
only one ratio of components, while tank-mixes allow greater flexibility. Most 
herbicide combinations are mixtures of two components, although combinations for 
no-till systems may consist of three components.
One of the main reasons for combining herbicides is to control more weeds. Combin­
ation rates are usually one-half to two-thirds the rate of each component when 
used alone. Too low a rate may let some weeds escape which are normally control­
led at full rates.
A grass-herbicide is often combined with a broadleaf-herbicide. In some early 
herbicide combinations for corn, 2,4-D was combined with Randox, Eptam, Ramrod, 
and Dacthal to produce Limit, Knoxweed, Roundup, and Rowtate, respectively. Pre­
emergence 2,4-D was quite variable though, and Knoxweed is the only one still 
produced, and its use is decreasing. Roundup and Rowtate are now tradenames for 
two new herbicides which are not combinations.
Several corn herbicide combinations are now utilizing atrazine (AAtrex) as the 
broadleaf component. Packaged mixes of Ramrod/atrazine, Sutan/atrazine, and AAtram 
(atrazine + propachlor) have been produced. There are tank-mix clearances for 
Lasso, Lorox, Ramrod, Amiben, and Princep with atrazine (AAtrex). These combin­
ations usually control annual grasses, especially fall panicum and crabgrass, bet­
ter than AAtrex alone. However, if too low- a rate of atrazine is used, velvetleaf 
and morningglory may not be adequately controlled.
Lorox (linuron) is also used as the broadleaf component in some herbicide combin­
ations. Londax, Shamrox, and Ami Ion are formulations containing linuron with 
propachlor (Ramrod), DCPA (Dacthal), and chloramben (Amiben), respectively, Lorox 
is cleared for tank-mixing with Ramrod and Lasso for use in corn, and with Lasso 
and Amiben for use in soybeans. Chlorbromuron is similar to linuron and is sold 
under the trade names of Bromex and Maloran. Maloran is cleared with Lasso for 
soybeans, while Bromex is cleared with Lasso for corn and soybeans.
Sencor (metribuzin) is a promising preemergence herbicide for controlling broad­
leaf weeds in soybeans. Combinations including Sencor are not yet cleared, however.
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Chloro IPC (chlororopham) is packaged with naptalam as Solo and tank-mixed with 
Lasso to control smartweed in soybeans.
Herbicides may involve herbicides of different modes of action to control more 
weeds. In no-till systems Paraquat, which has contact foliar action, is combined 
with preemergence herbicides to control both existing foliage and germinating 
seedlings. Preemerge (dinoseb) also has contact foliar action, so it is sometimes 
combined with a preemergence herbicide for a "knockdown" plus residual control of 
weeds. Dyanap and Ancrack are formulated mixes with dinoseb, while Lasso and Am- 
iben are cleared for tank-mixing with Preemerge. These combinations can be ap­
plied up to soybean emergence to control existing small weeds and germinating 
seedlings. The "stale seedbed concept" for soybeans is a sequence of a preplant 
herbicide with a contact + residual preemergence herbicide.
Herbicides are not always compatible as to time of application and need for in­
corporation. Combinations of herbicides applied at different times are called 
sequential, overlay, or "piggy-back" treatments. Amiben, Lorox, Chloro IPC, and 
Solo are labeled for preemergence application in soybeans to control broadleaf 
weeds after preplant grass herbicides. Preemerge and Dyanap are sometimes applied 
about the time of soybean emergence to control broadleaf weeds in soybeans after 
use of a preplant or preemergence grass herbicide. Banvel or 2,4-D is sometimes 
applied postemergence in corn to control broadleaf weeds after a preplant or pre­
emergence grass herbicide. Split applications of a single herbicide are another 
form of sequential treatment. AAtrex + soil postemergence treatments are some­
times used at split rates to control nutsedge. The "Amiben over Amiben" program 
is a split-treatment program with half the rate broadcast and half the rate band­
ed. One of the best programs for quackgrass control in corn is a split treatment 
of a high rate of AAtrex, half preplow and half preemergence.
Herbicide combinations are often used to reduce atrazine carryover problems. Lorox 
(linuron) + atrizine combinations have previously been sold under different trade­
names for the specific purpose of reducing carryover problems. Primaze was a com­
bination of prometryne and atrazine to reduce carryover, but corn injury was too 
serious. Tank-mixes of Lasso, Ramrod, Sutan, or Amiben with AAtrex are cleared, 
and their proponents claim reduced carryover. In Illinois much of the atrazine 
carryover injury to soybeans is caused by misapplication or improper rate selection.
Herbicides with marginal crop tolerance are sometimes used in combinations at re­
duced rates to increase crop safety. Banvel, Amiben, Lorox, and Bromex have 
marginal crop tolerance when used preemergence at full rates, but they are cleared 
in corn herbicide combinations at reduced rates. Less soybean injury has occurred 
when Lorox, Maloran, Bromex, or Sencor are used in combinations at reduced rates 
than when used alone at full rates.
Herbicides may be combined to make them less dependent upon climatic and soil con­
ditions. Some herbicides require more rainfall than others to be effective. Some 
herbicides work better on soils of different texture and organic matter than others. 
Ramrod will be effective under less rainfall than AAtrex, while AAtrex has the 
persistence to remain effective even in extremely wet seasons. AAtrex works better 
on low-organic-matter soils, while Ramrod works better on high-organic-matter 
soils. The Ramrod-AAtrex (propachlor-atrazine) combinations have often been more 
consistent under variable conditions than either one alone. Lorox can be used 
economically to control broadleaf weeds on higher-organic-matter soils if used 
at combination rates than when used alone at full rates to control both grass and 
broadleaf weeds.
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Some of the disadvantages of herbicide combinations are caused by incompatability 
problems. One type of incompatability is the failure of two chemicals to remain 
homogeneously mixed. Wettable powder and emulsifiable concentrate formulations 
sometimes do not mix in the concentrate form. They may combine though, if each . 
is mixed separately with water before they are added together. Biological in­
compatability occurs when physiological effects are not complementary. This may 
result in decreased weed control or increased crop injury. Industrial incompat­
ability is the failure of different manufacturers to agree and cooperate on a com­
bination. This lack of cooperation can result in failure to produce formulated 
mixes, especially granules, because technical material is not available. Tank­
mixing clearances are more difficult if two manufacturers do not agree to coop­
erate and exchange information. Labels may even specify different rates and 
ratios, leading to confusion.
The current trend is to tank-mixing rather than package combinations because of 
greater flexibility to adjust component ratios, less dependence on industrial 
compatability and fewer proprietary items to handle. Thus, fewer granular combina­
tions will be available, and tank-mixing problems and confusion with rates may 
increase.
Herbicide combinations are not a panacea. Combinations may not perform as well 
as the full rate of a herbicide alone, especially on certain weed species. Herb­
icide combinations may be more costly than single herbicides. Packaged formula­
tions are often more costly than tank-mixed combinations. Selection must be based 
on crop tolerance, cropping program, weed problems, and soils. Trial use on a 
limited acerage is one of the best ways to determine whether a herbicide combina­
tion is profitable for you.
Federal requirements for combinations have changed the past few years. In the 
past, combinations could be cleared fairly easily if all components had previous 
clearances and tolerances. Now however, combination clearances require new tox­
icology, residue, and metabolism studies. Do not just mix any two herbicides to­
gether unless they are labeled for such use. If they are not labeled for combina­
tion, you are responsible for possible crop injury or crop residue.
Herbicide combinations registered for corn and soybeans are too many to discuss 
here. Newly cleared herbicide combinations are discussed under New Herbicide De­
velopments in this manual. Some of the older combinations still used in Illinois 
are discussed in 1973 Field Crop Weed Control Guide in the back of this manual. 
Always refer to current labels for use instruction and precautions.
Some current herbicide combinations for corn and soybeans are listed below. In 
tank-mixes, the herbicide carrying label instructions on rates and restrictions is 
listed first, Lasso and Lorox labels both carry tank-mixing instructions, but 
rates and ratios do not agree.
Current Corn Herbicide Combinations
A. No-till (zero-tillage) systems
Paraquat + AAtrex 
Paraquat + AAtrex + Lasso
Paraquat + AAtrex + Princep (clearance is pending)
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B. Preplant incorporated
Prefox (cyprazine + ethiolate)
Sutan-atrazine 36-12 WP 
Sutan + AAtrex
Lasso + AAtrex (preemergence is usually preferred)
C. Preemergence-formulated
AAtram 20G (atrazine + propachlor)
Knoxweed (EPTG + 2,4-D)
Londax (linuron + propachlor)
Ramrod/atrazine
D. Preemergence-tank mix
AAtrex + Princep 
Amiben + AAtrex 
Banvel + Lasso 
Bromex + Lasso 
Lasso + AAtrex 
Lorox + AAtrex 
Lorox + Lasso 
Lorox + Ramrod 
Ramrod + AAtrex
E. Postemergence
Banvel + AAtrex
Banvel + 2,4-D
Dowpon + AAtrex
Dowpon + 2,4-D (directed)
Lasso + AAtrex (preemergence is usually preferred) 
Ramrod + AAtrex (preemergence is usually preferred)
Current Soybean Herbicide Combinations
A. Preplant 
Vernam + Treflan
B. Preemergence-formulated
AmiIon (chloramben + linuron) 
Ancrack (naptalam + dinoseb)
Dyanap (naptalam + dinoseb)
Kleenup (naptalam + dinoseb)
Noraben (norea + chloramben)
Shamrox (DCPA + linuron)
Solo (naptalam + chlorpropham)
C. Preemergence-tank mixes
Amiben + Lorox 
Bromex + Lasso 
Chloro IPC + Lasso 
Lasso + Lorox 
Maioran + Lasso 
Preemerge + Amiben 
Preemerge + Lasso
Solo + Lasso (clearance is pending)
THE 1972 NOXIOUS WEED LAW
R. G. Anderson
The Illinois Noxious Weed Law repeals the "Canada Thistles and Other Weeds Act" of 
1872. On March 15, 1972, our present weed law would have been one hundred years 
old, and yet less than one-third of the counties in Illinois had noxious weed com­
missioners to enforce the law. The new law empowers the Director of the Illinois 
Department of Agriculture and the governing body of each county to carry out a pro­
gram for the control and eradication of noxious weeds. The law became effective 
July 1, 1972.
Weeds are not only a menace to our state's agricultural economy but a threat to 
the health of humans and livestock. Weeds compete with desirable economic plants 
for water, light, mineral nutrients, and other plant-growth requirements. Weeds 
impair human health and reduce the efficiency of labor, lower the productivity of 
land use, reduce the effeciency of water management, and provide a ready source of 
illegal drugs.
The law allows county authorities, by referendum, to set and levy a tax to be used 
for the control of noxious weeds. In addition, the new law authorizes county agen­
cies to appoint a weed-control superintendent to administer the law.
Persons found in violation of the law are guilty of a misdemeanor and may be fined 
up to $100 for the first offense and up to $200 for each subsequent offense.
Under the new Illinois Noxious Weed Law, the Director of the Department of Agricul­
ture of the State of Illinois, the Dean of the College of Agriculture of the Uni­
versity of Illinois, and the Director of the Agricultural Experiment Station at the 
University of Illinois are to determine what weeds are to be declared noxious and 
are to keep this list current. Weeds to be included currently are: Canada thistle, 
perennial sow thistle, musk thistle, marihuana, and perennial sorghums including 
johnsongrass, sorghum almum, and johnsongrass x sorghum crosses with rhizomes. Com­
mon and giant ragweed might be included for some areas.
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MOSQUITO CONTROL
IN LIVESTOCK WASTE LAGOONS IN ILLINOIS, 1972
Steve Moore III, John Tranquilli
Heavy populations of the northern house mosquito, Culex p'ipiens pipiens3 have been 
observed breeding in livestock waste lagoons during recent years. The house mosqui­
to needs protective vegetation along the shoreline for adult egg-laying and surviv­
al of their young. The house mosquito can serve as a vector for the virus causing 
human encephalitis (sleeping sickness). Specimens were identified by D.W. Webb, 
taxonomist with the Illinois Natural History Survey.
The use of animal waste lagoons by livestock farmers in Illinois is on the increase. 
Populations of house mosquitoes can be expected to increase as a result, unless ap­
propriate control measures are employed.
PURPOSE
The purpose of this study was to devise effective and yet practical methods of con­
trol for the house mosquito in animal waste lagoons. Both cultural and chemical 
controls were utilized.
MATERIALS AND METHODS
Seven livestock waste lagoons on the animal science research farms at Urbana- 
Champaign were used for the study. All the lagoons had a heavy growth of marginal 
vegetation.
Two of the lagoons (OSF and MA) were selected for the cultural method of control, 
involving the removal of the marginal vegetation and floating debris. A mixture 
of two herbicides, paraquat (1/2 pound per acre) and dicamba (Banvel) (1/4 pound 
per acre), was applied as a spray to a 3-foot-wide strip of vegetation bordering 
the entire shoreline of these lagoons on June 29.
Three lagoons were selected to receive insecticide treatments for the control of 
mosquito larvae. Two larvicides were used, Flit MLO, a mineral oil with good 
spreading effects, supplied by the Humble Oil and Refining Company, and malathion, 
an organophosphate insecticide, supplied by the American Cyanamid Company.
Lagoons MB and MC were treated with Flit MLO at the rate of 5 gallons per acre while 
the sheep lagoon received a rate of 20 gallons per acre.
Malathion, commonly used for control of mosquito larvae, was used for comparison.
It was applied at 0.5 pound of actual chemical per acre on lagoon MB and at 1.0 
pound per acre on the sheep lagoon.
Two lagoons (Physiology and MD) were left untreated for comparative purposes.
Counts of mosquito larvae were made with a dip cup having a capacity of 400 milli­
liters. Ten dippers were taken at random around the margin of the lagoon at each
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observation. A reading of mosquito larvae in milliliters was then recorded. An 
actual count of several random samples of -mosquito larvae totaling 30 milliliters 
had an average of 481 larvae per milliliter.
RESULTS AND DISCUSSION
The removal of marginal vegetation and floating debris from livestock waste lagoons 
(OSF and MA) reduced house mosquito larval populations to near zero (Table 1). Mos­
quito larval populations did not appear in significant numbers even in the untreat­
ed MD lagoon until the marginal vegetation became flooded.
The regrowth of the flooded and shore vegetation in the OSF lagoon resulted in in­
creased numbers of mosquito larvae. In this lagoon mosquito larval populations did 
not decrease to noneconomic levels until the surface debris was removed. A similar 
pattern was evident in lagoon MA.
Flit MLO treatments effectively held mosquito larval populations in check for about 
one week (Table 1).
Malathion effectively suppressed mosquito larval populations for about one week 
(Table 1).
RECOMMENDATIONS
1. Large lagoons (1/4 acre or larger) with low embankments will generally provide 
less desirable conditions for mosquito development (greater wave action from 
wind) than small lagoons with high steep banks.
2. Remove the marginal vegetation including any flooded vegetation for about 3 
feet from the edge of the effluent completely around the lagoon. Rake the dead 
vegetation and any floating debris away from the edge of the effluent. Begin 
this program in mid-May and continue it until mid-October.
The marginal vegetation can be easily killed with a herbicide. Dr. Marshal 
McGlamery with the Agronomy Department of the University of Illinois and Dr. 
Robert Hiltibran of the Illinois Natural History Survey suggest a herbicide 
mixture containing 1 to 2 pints of paraquat (4 pounds per gallon of liquid con­
centrate) and 1 to 2 pints of dicamba (Banvel--2 pounds per gallon of liquid 
concentrate) per 100 gallons of water sprayed over an acre. They also suggest 
that a mixture containing 2,4-D or silvex and dalapon (Dowpon) could be used as 
an alternative. These herbicides should not be used in water intended for ir­
rigation, crop spraying, domestic use, stock watering, or fish production.
The use of black plastic sheeting three feet or more wide to kill the marginal 
vegetation is a possible approach. Lowering the effluent level and maintain­
ing it to expose 3 feet of bare bank may be practical for short periods in some 
lagoons. Weekly mowing and raking of vegetation along the margin would be help­
ful in reducing mosquito numbers, but it is not expected to provide satisfacto­
ry results.
3. For emergency control apply Flit MLO at 5 gallons per acre or No. 2 fuel oil at 
10 gallons per acre as a spray every one to two weeks or when five or more mos­
quito larvae per 4-ounce dip are observed. Apply the treatment to the 3 to 4 
feet of marginal effluent next to the shore completely around the lagoon.
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Table 1, Mosquito Control in Livestock Waste Lagoons in Illinois, 1972
L a g o o n  and
% f l o o d e d Size, T y p e  t r e a t m e n t s  a n d  dat e s a p p l i e d M i l l i l i t e r s o f  m o s q u i t o  lar v a e  p e r 10 d i p p e r s
veg. p r e s e n t acres 6/29 7/13 7 / 27a/ 8/9 6 /26 7/12 7/17 7/2 7 b / 8/1 8/8 8/1 4 8/21 9/6
O S F  (Small) .20 H e r b i - Veg. 40 20 <1 0 1 10 10 100+ 100+
% fl. v e g.!=J
cide
a p p l i e d
r a k e d
(30) ( 20)d/ (0) (0) (10) (30) (50) (100) (100)
M A .26 H e r b i - __ Veg. __ 0 5 3 <1 <1 <1 <1 <1 35
% fl. v e g . ^
c i d e b u r n e d (io)i/a p p l i e d 7/25 (25) o o (0) (0) (0) (0) (25)
MB .41 __ Flit Flit M a l a - 0 10 0 10 2 5 <1 74 60
% fl. v e g .SJ
M L O M L O t h i o n
(10) (25) (25) (50) (50) (50) (75) (100) (100)
S h eep .05 __ Fli t Fli t M a l a - 75 100+ 0 25 3 100+ <1 100+ 90
% fl. v e g . £ /
M L O M L O t h i o n
(100) (100) (100) (100) (100) (100) (100) (100) (100)
MC 1.00 _ _ _ _ _ _ Flit 0 2 20 40 80 100+ 3 68 80
% fl. v e g . £ /
M L O
(10) (25) (50) (50) (75) (75) (100) (100) (100)
P h y s i o l o g y .42 U N T  R  E A  T  E D 30 100+ 100+ 100+ 100+ 50£/ 40 65 5
% fl. v e g . £ / (50) (75) (100) (100) (100) (50) (50) (50) (25)
M D 3.00 U N T  R  E A  T  E D 0 <1 0 0 0 <1 3 10 80
% fl. v e g .£/ (10) (10) (10) (10) (10) (10) (25) (50) (100)
b/ O b s e r v a t i o n s  m a d e  in the AM. 
c/ P e r c e n t  o f  f l o o d e d  v e g e t a t i o n  p r e s e n t .
d/ F l o a t i n g  v e g e t a t i o n  and d e a d  v e g e t a t i o n  p r e s e n t  a l o n g  margin, 
e/ M a r g i n a l  v e g e t a t i o n  b e g a n  d y i n g  f r o m  u n k n o w n  causes.
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JOHNSONGRASS
IT’S HISTORY
c. g . M cWh o r t e r
Plant Service Research Div.USDA Agricultural Research Service Southern Weed Service Laboratory 
Stoneville, Miss.
JOHNSONGRASS (Sorghum, hale- 
pense (L.) Pers.) is one of the most 
troublesome plants ever introduced in­
to the United States. Although valuable 
as a forage plant in some areas of the 
Southeast, it is a pest in more than 
30 states.
In addition to infesting millions of 
acres of crop land, johnsongrass creates 
weed control problems in industrial 
sites, rights-of-way, and residential 
gardens and flower beds.
Native to the Mediterranean area, 
johnsongrass apparently was intro­
duced intentionally to the United States 
by 1800. Many reports suggest that it 
was growing in several Southeastern 
States by 1840 and throughout much of 
the United States by the late 1880’s.
More than 40 common names were 
used for this perennial grass before 
the name “johnsongrass” was generally 
accepted by the mid-1880’s. This adop­
tion of the name johnsongrass helped 
overcome confusion resulting because 
such previously used names as guinea 
grass, false guinea grass, new guinea 
grass, Samoa grass, Egyptian grass, and 
Means grass were also used as common 
names for other grasses in the 1860’s 
and 1870’s.
W ar M ovem ent Speeds Dispersion
Troop movement during the Civil 
War probably aided in distributing 
johnsongrass throughout the entire 
Southeast. Johnsongrass was estab­
lished in the Selma, Alabama, area be­
fore the Civil War; so the large mounted 
force assigned to destroy the Con­
federacy’s main ammunition depot in 
Selma probably played a big role in 
dispersing the grass throughout the 
Southeast. This group of up to 22,000 
men would have used a substantial 
supply of hay from the Selma area and 
johnsongrass seed could have been 
spread from the hay and through horse 
manure over an area of several thou­
sand square miles.
By the 1890’s, johnsongrass was 
widely distributed over much of the 
country and was acknowledged as one
of the nation’s worst weeds. Published 
reports show that by 1895 johnsongrass 
was grown in Kansas, Utah, Texas, 
New Mexico, California, Iowa, Nebras­
ka, and South Dakota, in addition to 
all of the southeastern states.
In 1896, employees in the U.S. D e­
partment of Agriculture said johnson­
grass was one of the six weeds about 
which they received the greatest num­
ber of complaints. Appropriations were 
made in 1900 for USDA to determine 
the best method of eradicating john­
songrass. Apparently this was the first 
federal appropriation specifically for 
weed control research.
Several T ypes of Johnsongrass
Although most U. S. farmers are 
fa m ilia r  w ith  johnsongrass, few  
realize that there are several different 
types, called ecotypes or biotypes, that 
vary considerably. These different types 
seem to vary in susceptibility to some 
herbicides. Seed of some types are 
highly dormant after harvest, while 
others germinate quickly. The presence 
of dormant seed results in germination 
throughout the growing season for 
several years.
Johnsongrass, normally reaching 6 to 
8 feet tall, is adapted to a wide variety 
of soils, but grows best on porous, 
fertile lowlands. Individual seedheads 
may produce 300 to 400 seed, and 
severe infestations produce up to 10 
bushels of seed per acre.
Within a few  months after johnson­
grass becomes established, the soil is 
infested with rhizomes. The grass pro­
duces more rhizomes in sandy loam 
than in clay and the rhizomes are 
deeper in the soil—3 to 5 inches as 
compared with 2 to 3 inches in clay. 
In non-crop areas johnsongrass may 
produce up to 10 tons of rhizomes per 
acre.
Most rhizomes produced early in the 
growing season die in fall or winter, 
while those produced late survive to 
produce plants the following spring. 
Even small rhizome fragments with a 
single bud are able to produce a new  
plant.
Nearly 90% of the annual rhizome 
production occurs after flowering of 
johnsongrass. Rhizome production is 
substantially reduced when johnson­
grass is not allowed to exceed a height 
of 12 to 15 inches, so mowing, grazing, 
and cultivation are often used for 
control.
Johnsongrass is highly competitive 
with most row crops. Severe infesta­
tions in crops like sugarcane or soy­
beans may reduce yield 45% or more. 
Thorough crop cultivation in early sea­
son that exposes rhizomes to heat and 
drying is effective in controlling john­
songrass, but poor cultivation can 
actually encourage rhizome growth by 
distributing rhizomes and preparing an 
ideal seedbed for johnsongrass growth. 
Exposure of rhizomes to temperatures 
of 120° to 150° F at the soil surface 
(when air temperature reaches 90° to 
105°) kills buds within 1 to 3 days. 
Rhizomes are also susceptible to freez­
ing temperatures and are killed after 
exposure to temperature of 20 to 27° F 
for only a few hours.
Thus, cultivation that exposes rhi­
zomes to extremes of temperature and 
drying can effectively kill the rhizomes.
And CONTROL
EDWARD W. STROUBE, Professor
Extension Weed Control Specialist 
Ohio State University Columbus, O.
THERE HAS BEEN MORE research 
in the South and Southwest on con­
trolling johnsongrass than on any other 
specific plant. The United States D e­
partment of Agriculture issued a 
bulletin concerning johnsongrass con­
trol as early as 1902, and since that 
time there have been many articles 
published on the subject.
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Chemicals were tried as early as 
1928, when Oklahoma researchers used 
sodium chlorate in an attempt to eradi­
cate johnsongrass, but most chemical 
advances have been in the last two 
decades. Effective chemicals are now  
available, but for maximum efficiency 
these herbicides should be used in con­
junction with cultural practices.
Cultural Practices Aid in Control 
Summer fallowing to prevent de­
velopment of rhizomes will reduce the 
stand of johnsongrass. Rhizome pro­
duction was reduced over 99% when a 
heavily infested area was thoroughly 
tilled six times at 2-w eek intervals. A 
disadvantage is that infested areas are 
out of production for one season. And 
even though rhizomes are controlled 
by fallowing, reinfestation can occur 
the next spring unless seedlings are 
effectively controlled.
Continuous winter grain production 
is another successful cultural program 
for johnsongrass control. An early 
variety of wheat or barley is planted 
and harvested. The stubble is plowed 
and the area kept tilled the remainder 
of the season with a disc-harrow or 
field cultivator.
The tilling must be thorough and 
performed often enough to prevent the 
johnsongrass from getting more than 
3 or 4 inches tall. Small grain is seeded  
again the second fall and the cycle is 
repeated for several years. This prac­
tice eliminates rhizome production and 
depletes the seed supply within the 
soil. Such a program is often not prac­
tical on a large acreage.
Chemicals Signal Pest’s End 
Herbicides provide the real bright 
spot in the johnsongrass control pic­
ture. These chemicals can be used 
while crops are being produced so it 
is not necessary to remove land from 
cultivation for a long period.
In corn, johnsongrass seedlings can 
be controlled with Sutan (butylate) 
(4 lb /A ), Sutan plus AA trex (atrazine) 
(3 +  1 lb /A ), or Lasso (alachlor) 
(3 lb /A ). The Sutan or Sutan plus 
A A trex must be thoroughly incorpo­
rated into the soil immediately after 
application and before planting corn.
Incorporation works the chemical 
into the soil 3 to 4 inches deep where 
it is needed. Furthermore, Sutan con­
trols wild cane, many other grass 
weeds, and nutsedge; and the Sutan- 
AA trex combination is effective against 
most broadleaf weeds as w ell as grass 
weeds and nutsedge.
Moist bottom lands often have severe 
johnsongrass problems, and such soils 
commonly have heavy infestations of 
nutsedge as well. For controlling this 
combination, Lasso may be shallow in­
corporated (not deeper than 2 inches) 
just before planting or applied to the 
surface after planting. Combining Lasso 
with another herbicide gives better 
broadleaf control.
On land to be planted to soybeans, 
Vernam (vernolate), Treflan (triflura- 
lin ), Planavin (nitralin), Lasso or Am i- 
ben (chloramben) can be used for 
johnsongrass seedling control. Vernam  
(3 lb /A ) also controls wild cane, nut­
sedge, and other grasses.
Treflan (% to 1 lb /A ), Planavin (1 
to 1 and Vi lb /A ), and Vernam should 
be thoroughly incorporated into the 
soil before planting soybeans. Lasso 
may be shallow - incorporated before 
planting or applied on the surface. 
Amiben should be surface applied im ­
m ediately after planting.
Postemergence Control
Dalapon is also used for johnson­
grass control, giving especially good 
results if used in combination with  
summer fallowing. Established john­
songrass (8 to 12 inches high) can 
also be treated in the spring with 3.7 
to 5 lb /A  dalapon. In 3 days, plow or 
disc deeply, then wait another 5 days 
and plant corn or soybeans. Dalapon 
usually works best under conditions 
of high humidity.
A disadvantage in northern regions 
is that spring dalapon treatment short­
ens the growing season considerably, 
especially for com. Seedling reinfesta­
tion is not prevented, so a preemer­
gence herbicide treatment must also be 
used.
The organic arsenical herbicides 
MSMA and DSMA are also effective 
in controlling johnsongrass, particu­
larly in cotton. Directed spray appli­
cations should be made when the cot­
ton is at least 3 inches tall and prior 
to the first bloom stage. The arsenicals 
should be applied when the tempera­
ture is at least 70° F and usually 
give better performance if the tem ­
perature is in the 80° F’s.
Double Rates of Some Herbicides 
Look Good
Recent research has shown that ap­
proximately double rates of Treflan 
and Planavin w ill control johnsongrass 
rhizomes in soybeans if the herbicides 
are applied yearly over a tw o-year  
period. Such treatments have looked
w ell in most areas of the U. S. in the 
past two years. As expected, some 
crop injury such as delayed growth 
may occur under adverse growing con­
ditions. Also, only crops which have 
label registrations should be planted 
the year following the double rate 
treatments.
Research on New Herbicides 
A considerable amount of research 
effort is still being put into develop­
ment of new herbicides for control of 
johnsongrass. These materials are still 
too new to discuss, but results so far 
are promising.
Cultivation and Sanitation Important 
Any rhizome or seedling johnson­
grass escaping in corn or soybeans 
should be controlled with shallow culti­
vation soon after the plants emerge. 
Use enough shovels to thoroughly dis­
turb all soil between the rows.
Probably the most important part of 
a johnsongrass control program is pre­
venting spread of the pest. Do not plant 
crop seed contaminated with johnson­
grass seed. Thoroughly clean all farm 
equipment when going from an in­
fected to a clean area, giving special 
attention to harvesting machinery.
Do not move hay, straw, or other 
crop residue from an infected to a 
clean area. Learn to identify johnson­
grass before it matures seed and spot- 
treat small infestations. In any event, 
do not allow it to mature seed.
Long Range Planning for Eradication 
A long range program is necessary 
for eradication, or even for effective 
control, because johnsongrass seed re­
main viable in the soil for several 
years and it is difficult to kill all 
rhizomes.
Since elimination of both seed and 
rhizomes is necessary for eradication, 
one of the first steps is to prevent seed 
formation for a few  years before start­
ing the actual eradication program. 
This can be accomplished by heavy 
grazing, by mowing frequently, or by 
a combination of the two.
These practices may not be possible 
on areas like creek or river banks. 
Seed produced in such spots are a 
source of reinfestation. Such treatment 
may not be practical for a river bottom  
unsuited to grazing or too valuable to 
keep out of production for 3 or more 
years.
Close, continuous grazing or mowing 
also reduces rhizome development, and 
over a period of several years will re­
duce the stand of johnsongrass.
(Reprinted from Summer, 1972, issue of Weeds Today by permission of the authors.)
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SUMMARY OF CORN ROOTWORM 
INSECTICIDE DEMONSTRATIONS, 1968-1972
D. E. K ublm an, H . B. Petty
This report summarizes corn rootworm control results for 1972 and the period 1968­
1972. The demonstration plots were conducted in cooperation with county Extension 
advisers and farmers in Illinois.
1972 DEMONSTRATIONS
Corn rootworm larval populations were generally light in the demonstration plots in 
1972, ranging, in the untreated plots, from 2.1 larvae per plant in the lightest 
field to 14 larvae per plant in the most heavily infested. Only three of six fields 
averaged 7 or more larvae per plant. We usually consider 10 or more rootworm lar­
vae per plant as an economic infestation.
We wish to thank the farmers and Extension advisers listed below for their interest, 
enthusiasm, and willingness to cooperate with rootworm demonstration plots in 1972.
COUNTY COOPERATOR COUNTY EXTENSION ADVISER
Boone Clyde Curtis, Caledonia Wallace Reynolds, Belvidere
Boone Ronald Harling, Poplar Grove Wallace Reynolds, Belvidere
Henderson Ken Nimrick, Stronghurst Curt Eisenmayer, Stronghurst
Henderson Frank Yaley, Media Curt Eisenmayer, Stronghurst
Henderson Dowell Brothers, Stronghurst Curt Eisenmayer, Stronghurst
McHenry Robert Stoxen, Harvard Louis Engelbrecht, Woodstock
Methods
The insecticides used in the rootworm control plots were Bux 10G, carbofuran (Fura- 
dan 10G), Dasanit 15G, diazinon 14G, diazinon 14G on sand, Dyfonate 20G, Mocap 10G, 
Mocap Slow Release 10G, Landrin 15G, Jolt 15G, phorate (Thimet 15G), and A.C. 92100, 
an experimental material of American Cyanamid. All insecticides were applied at 
planting time at the rate of 1 pound active ingredient per acre in a 7-inch band 
ahead of the press wheel. Individual treatments were four to eight rows wide with 
variable field length.
Planting dates for the three fields used in this report were May 12, May 19, and 
May 23. Individual treatments in each field were evaluated by taking rootworm lar­
val counts, root ratings, pounds pull, yield data, and plant populations. Larval 
counts were made on five plants selected at random from each treatment. Rootworm 
larval populations in untreated plots averaged 14.0 and 8.5 per plant in two fields 
in Boone County and 7.6 per plant in Henderson County. Ratings of root damage were 
taken on ten plants per treatment, using a scale of 1 = no damage and 5 = severe 
damage. The root-rating system used to evaluate damage by rootworms is based on a 
1 to 5 scale developed by researchers at Iowa State. The five categories for rat­
ing roots used in evaluating corn rootworm damage are as follows:
1 = No visible damage, or with a few minor feeding scars.
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2 = Some roots of system with feeding scars, but with no roots eaten off
to within 1-1/2 inches of the plant.
3 = Several roots eaten off to within 1-1/2 inches of the plant, but nev­
er the equivalent of an entire node of roots destroyed.
4 = One node of roots completely destroyed.
5 = Two nodes of roots completely destroyed.
Pounds pull was measured with a recording dynamometer to determine pull pressure 
necessary to remove a plant from the soil. Yield records were obtained by mechan­
ical harvesting.
Results
Rootworm control with Bux, carbofuran (Furadam), Dasanit, Dyfonate, Jolt, Landrin, 
phorate (Thimet), Mocap, Mocap Slow Release, and A.C. 92100 was significantly bet­
ter than the untreated plots in 1972 (Table 1). Of all the registered products, 
carbofuran (Furadan) gave the most effective control of corn rootworms, based on 
larval control. A.C. 92100, an American Cyanamid experimental product, gave good 
rootworm control. However, rootworm infestations in these fields were light. With 
greater rootworm population pressure, results could have been different from those 
obtained in these tests.
Because of the light rootworm infestations, differences in control between insecti­
cide treatments were not clear-cut and this was particularly true with "root rat­
ings" as the sole method of evaluation. Using larval control as a criterion, dis­
tinct differences between products were more readily apparent.
It should be pointed out that Dyfonate has consistently given higher "pounds pull 
pressure" than one might predict based on larval control and root ratings. This 
has been evident every year in demonstration plots. The reason is not readily ap­
parent .
ROOTWORM CONTROL, COUNTY DEMONSTRATIONS, 1968-1972
Demonstration test plots to evaluate various corn rootworm insecticides have been 
conducted in many different counties in Illinois during the past five years. We 
wish to thank all the growers and county Extension advisers who participated in the 
test plots for their excellent cooperation. Illinois corn producers have benefited 
greatly from the contributions of these individuals.
Methods
All insecticides were applied with farm equipment at planting as a 7-inch band 
ahead of the press wheel. A.C., Free-Flo, Gandy, International, John Deere, and 
Noble applicators were used. The application rates were calculated and based on 
40-inch row spacings. Insecticides were applied at 1.0 pound active ingredient per 
acre, but rates in a few instances varied by as much as 20 percent. In 1970 and 
1971 carbofuran (Furadan) was applied at 3/4 pound per acre and diazinon at 1-1/2 
pounds per acre. Treatments were not replicated within fields, and individual fields 
were regarded as replicates. Aldrin, heptachlor, and chlordane treatments were used 
interchangeably, and the results averaged and listed as chlorinated hydrocarbons. 
Aldrin and heptachlor were applied at 1.0 pound per acre, usually behind the plant­
er shoe, and chlordane at 2.0 pounds as a 7-inch band.
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The insecticides used for rootworm control were evaluated by several criteria: lar­
val counts; pounds pull; root ratings; and yield. Farmers, dealers, salesmen, coun­
ty Extension advisers, and others helped with the evaluations. With a few excep­
tions the individual treatments were machine-harvested, since the plots averaged 
from 4 to 16 rows wide, for the length of the field.
Results
Carbofuran (Furadan) has given the most cinsistent and most effective control of 
corn rootworms of all insecticides evaluated in five years of tests (Table 2). This 
is evident for each method of evaluation, i.e. percent larval control, root ratings, 
pounds pull, and yield savings.
Bux, Dasanit, Dyfonate, phorate (Thimet), and Mocap have also given rootworm con­
trol that is significantly better than the check plots. Bux and phorate (Thimet) 
have given slightly better larval control than Dasanit, Dyfonate, or Mocap although 
the treatments, regardless of method of evaluation, are not statistically different. 
Differences are not apparent in root ratings, pounds pull, or yield for these five 
insecticides. Each method of evaluation has limitations, but percent "yield sav­
ings" is probably the most meaningful.
The chlorinated hydrocarbons are totally ineffective against northern and western 
corn rootworms. These include aldrin, heptachlor, and chlordane (Belt).
Diazinon, used extensively in earlier years, has given very erratic results in Il­
linois. The type of season has much to do with this. Excess rainfall causes the 
chemical to break down more rapidly with an end result of poor rootworm control. 
Because of erratic control, we have not recommended diazinon in recent years in Il­
linois, even though overall "measuring sticks" such as "yield savings" show results 
nearly comparable to those of other insecticides.
Conclusions
Based on field results, we have suggested carbofuran (Furadan) at 1.0 pound per acre 
where severe rootworm infestations are anticipated (see the 1973 Suggested Insecti­
cide Guide3 Insect Control for Field Crops3 later in this book). If rootworm in­
festations are moderate, then 3/4 pound of carbofuran or 1.0 pound of Bux, Dasanit, 
Dyfonate, Landrin, Mocap, or phorate (Thimet) per acre will provide good rootworm 
control.
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Table 1. Summary of Corn Rootworm Control, County Demonstration Plots, Illinois, 
1972
Insecticide
treatment Formulation
Pounds
active
per
acre
Ave. no. 
rootworm 
larvae per 
plant
Percent
larval
control
Average
root
rating
Average
pounds
pull
Percent
yield
savings
Carbofuran 
(Furadan) 10G 1 0.8a/ 92.oa/ 1.17a/ 328a/ 5.8£/
Phorate
(Thimet) 15G 1 1.6 84.0 1.20 320 3.8
A.C. 92100 15G 1 1.7 83.0 1.13 291 4.4
Dasanit 15G 1 2.1 79.0 1.27 307 4.5
Mo cap 10G 1 2.4 76.0 1.37 334 - .4
Bux 10G 1 2.9 71.0 1.17 318 .5
Dyfonate 20G 1 3.5 65.0 1.37 338 4.3
Jolt 15G 1 3.9 61.0 1.40 317 1.6
Check — — 10.0 — 2.47 261 —
Landrinb/ 15G 1 3.0 78.6 1.3 281
Mo cap Slow 1 3.2 77.1 2.1 229 —
Diazinon
release
14G 1 7.0 50.0 2.9 240 ____
Diazinon on 
sand 14G 1 8.8 37.1 3.0 261
Check — — 14.0 — 2.9 215 —
a/ Average of Curtis, Harling, and Nimrick fields.
b/ Average of Curtis field.
c/ Average of Curtis and Harling fields.
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Table 2. Five-Year Summary of Corn Rootworm Control, County Demonstration Plots, Illinois, 1968-1972
Pounds Plants per Average Percent Percent
active acre - % number Percent Average Average increase Bushels savings
per deviation larvae per larval root pounds in lb. per in
Treatment Formulation acre from check plant control rating pull pull acre yield
Untreated . . . . . . . . . . 17.2f/ . . . . 3.6b/ 160®/ 112.7-
Carbofuran
(Furadan) 10G .8-1.0 + .2 2.5 85.5 1.7 250 56.3 126.0 11.8
Bux 10G 1. 0 -1.8 5.2 69.8 2.2 231 44.4 120.8 7.1
Phorate
CThimet) 15G 1. 0 + .5 5.0 70.9 2.3 214 33.8 122.3 8.5
Dyfonate 20G 1 . 0 - .3 7.0 59.3 2.3 226 41.3 123.2 9.3
Dasanit 15G 1. 0 + 2.1 6.7 61.0 2.3 212 32.5 123.1 9.2
Mo cap 10G 1. 0 - .2 d/ 9.3®/ 55.5 2.5®/ 2 6 if/ 30.5 123.4®/ 5.7
Untreated — 20.9 — 3.5 200 — 116.8 —
Diazinon 14G 1.0-1.5 + 2.1l/ ll.OJg/ 42.7 2.9k/ 208.1/ 21.6 120.4g/ 6.4
Untreated — 19.2 — 3.7 171 — 112.7 —
Chlorinated
hydrocarbons
Untreated
20G 1 . 0 19. ill
---  18.7
0 3.6 £/ 169f/ 
3.7 182 —
0 111.82/ - 1.4 
110.2 ---
a/ 26 comparisons b/ 22 comparisons c/ 15 comparisons d/ 15 comparisons e/ 16 comparisons
f/ 10 comparisons g/ 21 comparisons h/ 18 comparisons i/ 11 comparisons u 20 comparisons
k/ 12 comparisons 1/ 25 comparisons
PERSISTENCE OF PESTICIDES IN A MODEL ECOSYSTEM
J R  Sanborn
A few years ago Professor R.L. Metcalf demonstrated a model ecosystem that he and 
his co-workers at the University of Illinois developed for the evaluation of pesti­
cide persistence and accumulation in food chains. The need for such a model system 
is obvious in view of the large number of undesirable, persistent pesticide residues 
found in our environment today. The extensive utilization of the chlorinated hydro­
carbon insecticides, such as DDT, and the aldrin-endrin class of insecticides in the 
1950’s and 1960’s has resulted in the world-wide distribution of these materials and 
their metabolites. Despite the economic considerations involved in the choice of 
pest-control agents, such factors as persistence and accumulation in food chains 
must be considered, if unwanted pesticide contaminants are to be eliminated. In look­
ing toward the future with a view to eliminating or reducing the unsuitable pesti­
cide residues, the model ecosystem concept was developed for the purpose of examin­
ing new compounds to establish their potential environmental impact as well as in­
vestigating currently employed materials for the assessment of their environmental 
suitability.
To briefly indicate what type of information can be derived from examination of pes­
ticides in a model ecosystem, data (Metcalf et at. , 1971) from several pesticides 
are tabulated below:
Concentration, p.p.m.
Pesticide H20 Snail Mosquito Fish
(dry weight)
DDT--total 14C .004 22.9 8.9 54.2
DDT .00022 7.6 1.8 18.6
DDE .00026 12.0 5.2 29.2
DDD .00012 1.6 0.4 5.3
Polar metabolites .0032 .98 1.5 .85
EM = 84,000 (fish)
DDE--total 14C .008 121.6 168.9 149.8
DDE .0053 103.5 159.5 145.0
Polar metabolites .0027 18.1 9.4 4.8
EM = 27,000 (fish)
Methoxychlor--total H .0016 15.7 .48 .33
Methoxychlor .00011 13.2 .17
Methoxychlor ethylene .00013 .7
Mono-OH-ethane .00003 1.0
Di-OH-ethane .00003 • • •
Di-OH-ethylene .00009 ...
Unknowns .00009 , , ,
Polar metabolites .00125 .8 . . . .16
EM = 1,540 (fish)
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The salient feature of these three pieces of data is the ecological magnification, 
or EM, which is at the bottom of each section. This value represents the concen­
tration of the starting pesticide, for example, DDT, found in fish divided by the 
concentration of that pesticide in the water. DDT and DDE have EM values of 84,000 
and 30,000, respectively, while the value for methoxychlor is 1,540. The large 
values found for DDT and its major metabolite and environmental contaminant DDE 
indicate the great extent that these materials magnify at the upper end of a food 
chain and hence are undesirable in the environment. In contrast to DDT and DDE, 
methoxychlor accumulates to a lesser degree and, therefore, should be considered 
much more desirable environmentally. Further, information about the relative pro­
portion of nonpolar, fat-soluble metabolites to polar metabolites gives additional 
support to the idea that pesticides such as DDT are undesirable ecologically as 
pest-control agents. Numerous other pest-control agents have been examined in 
this system. Examples of these materials along with their ecological magnifica­
tion values are tabulated below:
Pesticide EM
Furadan a/ (Yu et al. , 1972)
Dieldrin 6,145 (Yu et al. , 1972)
Orthene .. .*/ (Yu et al. , 1972)
Bux . . .a/ (Yu et al. , 1972)
Alachlor . . .a/ (Yu et al., 1972)
a/ No parent pesticide found in fish.
From the preceding it is apparent that these latter pesticides are much more suit­
able environmentally, with the exception of dieldrin, as there was no ecological 
magnification. As more and more pest-control agents are examined in this system, 
information will be obtained that will allow assessment of the potential environ­
mental impact of a new pesticide before it is put into widespread use. It is hoped 
that this type of screening process will decrease the possibility of future envi­
ronmental contamination with persistent pesticide residues such as those found 
with DDT and DDE.
REFERENCES
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FLY CONTROL
IN LIVESTOCK CONFINEMENT HOUSING IN ILLINOIS
Steve Moore I I I
Most management programs allow one to several months to elapse between clean-ups. 
The manure should be kept as dry as possible to discourage fly development. It 
may be best under these conditions to leave a residue of manure (about 4 to 6 
inches in the bottom of pits and pens) when the clean-up is done. This permits 
survival of predator insects and possible disease organisms which attach the im­
mature stages of flies.
The following suggestions will serve as a guide for fly control in livestock con­
finement housing, but modifications will often be needed to suit a particular prob­
lem situation.
ENCLOSED STRUCTURES
Screens should be used on all doors and windows and other house openings. Elec­
tric fly grids, although expensive, are an alternative to screens.
Liquified Manure in Pits
The use of a wheel or paddle to agitate the manure will often cause sufficient 
disruption to prevent these flies from developing.
1. Larvicides. Spray over the surface of the manure.
a. Flit MLO (mineral oil or No. 2 fuel oil). Apply at 1 gallon per 4,000 to
8,000 square feet every one to two weeks.
b. Diohlorvos (DDVP or Vapona). Mix 1 quart of the 2-pounds-per-gallon emul­
sion concentrate in 12 gallons of water and apply at the rate of 2 gallons
per 1,000 square feet every one to two weeks. Do not contaminate feed, 
water, eggs, milk, or milking equipment.
2. Adulticides. Use in office room, egg sorting room, etc.
a. Diohlorvos resin strip (20 percent). Install one strip per 1,000 cubic 
feet of space. Replace every eight to twelve weeks.
b. Pyrethrin (0.1 percent or greater). Apply as a space spray from a pres­
surized spray can. Repeat treatments will be needed.
Non-Liquified Manure in Pits
1. Larvicide. Spray over the surface of the manure.
a. Diohlorvos (DDVP or Vapona). Mix 1 quart of the 2-pounds-per-gallon emul­
sion concentrate in 12 gallons of water and apply at the rate of 2 gallons
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per 1,000 square feet every one to two weeks. Do not contaminate feed, 
water, eggs, milk, or milking equipment.
2. Adultiaides. Apply as sprays to ceilings and walls.
a. Dichlorvos (DDVP or Vapona) or noted (Dibrom) spray bait. Mix 4 ounces 
of 2-pounds-per-galIon dichlorvos emulsion concentrate or 2 ounces of 4- 
pounds-per-gallon naled emulsion concentrate with 1 gallon of c o m  syrup 
or blackstrap molasses and 1/2 gallon of warm water. Spray the bait on 
the favorite fly roosting areas out of reach of children and animals. Re­
peat the treatments as needed. Do not contaminate feed, water, eggs, milk, 
or milking equipment.
b. In empty houses (no livestock present). During the fly season, spray the 
walk and ceilings to runoff with one of the following insecticides:
Insecticide and Amount per 100
formulation___________________________gallons of water
fenthion (Baytex) 
45% E.C.
2-3 gallons
dimethoate (Cygon) 
25% E.C.
4 gallons
Rabon 50% W.P. 16 pounds
Ravap 21% Rabon
+ 6% dichlorvos E.C. 4 gallons
OPEN AIR STRUCTURES
These structures may have manure pits but usually they do not. The treatment for 
manure in pits would be the same as that suggested under enclosed structures. San­
itation is more important because of the continual ingress of new flies.
Residual Wall Sprays
Choose one of the insecticides suggested for use in "In empty houses" above. Re­
move animals from barn before spraying the bam. Do not contaminate feed, water, 
eggs, milk, or milking equipment. Rabon may be used in poultry houses while the 
birds are present, but do not apply directly to the birds and do not contaminate 
feed, water, or eggs.
Spray Baits
Apply a spray bait of dichlorvos or naled as suggested above. The spray bait 
serves as a supplement to good sanitation and residual sprays.
Space Sprays for Barns and Sheds
As an alternative to residual barn sprays and spray baits, a space spray of di­
chlorvos (DDVP, Vapona) or naled (Dibrom) applied from a mist blower will usually 
provide effective fly control. Mix 2 quarts of 2-pounds-per-galIon dichlorvos 
emulsion concentrate or 1 quart of 4-pounds-per-gallon naled emulsion concentrate 
in 25 gallons of water. Apply at the rate of 5 gallons per acre (0.2 pound of 
actual insecticide per acre) with a mist blower. Mist over the animals and pens 
and into the sheds and barns once every three to seven days.
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INSECTICIDES FOR CORN SOIL INSECT CONTROL
D. E. K ub lm an
In 1973, we suggest that aldrin, heptachlor, and chlordane not be used for corn. 
Except on dairy farms, these materials can be legally used in Illinois in 1973. The 
U.S. Environmental Protection Agency is conducting hearings on the use of aldrin 
and dieldrin. The proposal for label cancellation has been made and is being con­
tested.
In 1970, Illinois entomologists ceased to recommend the chlorinated hydrocarbons 
after 17 years of use in Illinois. This change in recommendations did not involve 
an emergency or legal situation. Rather the decision was prompted because of nu­
merous instances of insect resistance (notably northern and western corn rootworms, 
seed-corn beetles, seed-corn maggots, and undoubtedly others); residues in soil, 
soybeans, and milk; and marginal economic returns. The extensive use of chlorin­
ated hydrocarbons on millions of acres of corn as "preventive insurance" during the 
past 20 years has been beneficial in many fields--until the advent of resistant in­
sects, brought about by the "survival of the fittest." We no longer can afford a 
"preventive" approach to insect control.
SUGGESTIONS FOR SOIL INSECT COMPLEX, NONROOTWORM AREAS, 1973
Many farms in Illinois have no major corn insect problem, and planting-time treat­
ments of soil insecticides are unnecessary. In such fields, particularly those with 
corn after soybeans, a diazinon planter-box seed treatment is adequate protection 
against seed-corn beetles and seed-corn maggots during the period of germination.
For those who do not want to use a diazinon planter-box seed treatment, or if other 
insect problems are anticipated, one of the following organic phosphate insecticides 
applied in a 7-inch band ahead of the planter press wheel may be helpful:
Pounds actual per acre 
Insecticide ____ (40-inch rows)____
Dasanit 1
diazinon 1-1/2
Dyfonate 1
Mocap 1
phorate (Thimet) 1
Black cutworms. We do not recommend planting-time insecticide applications for 
black cutworms. Apply carbaryl (Sevin)-apple pomace baits or sprays of carbaryl- 
molasses or carbaryl-Tractum at the first indication of cutworm damage. Early de­
tection and early treatment are imperative.
Seed-corn beetles and seed-corn maggots. Planting-time treatments of the organic 
phosphates listed above will control these insects. Bux and Landrin will not; data 
on carbofuran (Furadan) for seed-corn beetle control are lacking.
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Wireworms. Planting-time treatments of Dasanit, diazinon, Dyfonate, Mocap, and 
phorate (Thimet) will give partial control. Large [3/4 to 1 inch) wireworms may 
not be controlled.
White grubs. Planting-time treatments of carbofuran (Furadan), Dasanit, diazinon, 
Dyfonate, Mocap, and phorate [Thimet) have given partial control of grubs in field 
tests.
Garden symphylans. Dyfonate is labeled for controlling this pest. Field tests in­
dicate that the other organic phosphate insectidices, Bux and carbofuran, also give 
adequate protection.
RECOMMENDATIONS FOR CORN ROOTWORM CONTROL, 1973
Northern and western corn rootworms are regarded as resistant to the chlorinated 
hydrocarbons, aldrin, heptachlor, and chlordane [Belt). Corn growers should base 
the need for rootworm control upon beetle populations seen in fields last August, 
the presence of elbowing or lodging, and number of years in continuous corn. Fol­
lowing are suggestions for rootworm control:
Cultural practices. Crop rotation may be the easiest way to control resistant and 
nonresistant corn rootworms. Where practical, do not grow corn for more than two 
years successively in the same field. In the western corn rootworm area, rotations 
involving only one year of corn may be needed. Corn following soybeans, grain sor­
ghum, sudans, and small grains should be free of rootworm damage. Exceptions may 
occur where rootworm beetles were attracted to weedy soybean fields or to alfalfa 
in the bloom stage during August. This is a period of peak egg-laying. Early 
planting to enable plants to establish vigorous root systems prior to egg hatch 
will help minimize damage.
Chemical rootworm control. If a severe rootworm problem is anticipated, 1 pound 
of carbofuran [Furadan) per acre will provide the best results. If light to mod­
erately severe infestations are expected, carbofuran at 3/4 pound per acre or any 
of the following insecticides will provide practical control:
Pounds actual per acre [40-inch rows)
Insecticide Planting time Cultivation
Bux 1 1
carbofuran [Furadan) 3/4 to 1 3/4
Dasanit 1 1
Dyfonate 1 1
Landrin 1 —
Mocap 1 1
phorate [Thimet) 1 1
If insecticides are used at cultivation, use a diazinon seed-treater at planting. 
RECOMMENDATIONS FOR DAIRY FARMS
It is illegal for Illinois dairymen to apply or store the chlorinated hydrocarbon 
insecticides— aldrin, chlordane, dieldrin, endrin, lindane, or heptachlor— on their 
farms, except for use in the farm residence.
150
PREDICTING NEED FOR SOIL INSECTICIDES
The science of predicting where or when a soil insect problem will strike is still 
in its infancy. Some guidelines to predicting soil insect problems, based on past 
experiences of Extension entomologists, are set forth in Table 1. For example, farm­
ers growing corn in the northern half of Illinois may be confronted with a root- 
worm problem (Table 1). Excellent research progress is being made with regard to 
pinpointing corn rootworm problem fields. The methodology being developed for this 
insect may be applicable to other soil insects.
Table 1. Predicting Corn Soil Insect Problems
Rotation Insect
Damage
potential
Continuous corn (northern 
half of Illinois) Rootworms High
Corn after sod Wireworms and grubs High
Corn after clover Several Low to medium
Corn after small grain Occasionally wireworms Low to high
Corn after soybeans Grubs Low
CHECK LIST OF SOIL INSECTICIDES FOR CORN
Following are organic phosphate and carbamate soil insecticides currently being used 
in Illinois along with their labeled uses and discussions of potential uses and lim­
itations. The performance of these materials against nine different insects is 
given in Table 2.
Bux is a carbamate used to control corn rootworms. There have been confirmed re­
ports of poor rootworm control with Bux in Nebraska and Iowa. However, in demon­
stration plots conducted during 1972 in Illinois, Bux gave good control of root- 
worms. Bux gives good control of garden symphylans, but it is weak against the rest 
of the soil insect complex.
carbofuran (Furadan) is a carbamate that gives excellent control of northern and 
western corn rootworm larvae. It may be applied in the furrow or in a 7-inch band 
at planting. Its systemic activity provides some control of thrips and corn flea 
beetles; at higher, but not labeled rates, it will reduce first-generation European 
corn borer populations. It is labeled for control of southwestern corn borers, ap­
plied in the seed furrow at 15 to 30 pounds per acre.
Dasanit is an organic phosphate used for controlling corn rootworms. Results in 
test plots have generally been good. It is labeled for control of seed-corn beetles 
and maggots.
diazinon is an organic phosphate used to control corn rootworms. Results have 
been variable, and for this reason it is not recommended for rootworm control in 
Illinois.
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152 Table 2 . Performance of Corn Soil Insecticides, Illinois
Planting--time treatments used at recommended rates
Insect Furadan Bux Thimet Dasanit Dyfonate Landrin Diazinon Mo cap Aldrin Chlordane Heptachlor
Corn
rootworms Exc. Good Good Good
Degree of controla/ 
Good Good Var. Good None None None
Wireworms Poor Poor Fair Fair Fair Poor? Fair Fair Fair Fair Fair
Cutworms Poor Poor Poor Poor Poor Poor Poor Poor Good^/ Good]?/ Good]?/
Seed-corn
beetles ? Poor Exc. Exc. Exc. Poor Exc. Exc. Poor Poor Poor
Seed-corn
maggots ? Poor Exc. Exc. Exc. Poor Exc. Exc. Poor Poor Poor
Billbugs Good ? 9 9 9 9 9 9 9 9 9
Garden
symphylans Good Good Good Fair Good 9 Fair Good Poor Poor Poor
White grubs Fair 9 Fair Fair Fair 9 Fair Fair Good^/ Good]?/ Good]?/
Grape
colaspis Fair 9 Fair Fair Fair 9 Fair Fair Good Good Good
a/ Exc. = excellent; Var. = variable.
b/ Broadcast treatments only; row treatments may be ineffective.
Dyfonate is an organic phosphate used for corn rootworm control. It has broadcast 
label for wireworras and garden symphylans. Also it is labeled for seed-corn bee­
tles and seed-corn maggots and as a split-boot application in liquid fertilizer.
Landrin is a carbamate that received registration in November, 1972, for control 
of corn rootworms. Tests indicate that Landrin gives good to excellent rootworm 
control. Its performance against seed-corn beetles and wireworms is not known.
Mooccp is an organic phosphate used for corn rootworms. It has given good control 
of garden symphylans and fair control of wireworms in test plots.
phorate (Thimet) is an organic phosphate registered for use against corn rootworms, 
seed-corn beetles, and seed-corn maggots. It is also labeled for reduction of wire- 
worms. A broad-spectrum material, Thimet has also given good control of garden 
symphylans and fair control of white grubs in test plots.
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AVOIDING RESIDUE AND DRIFT PROBLEMS
G F. Warren
SOIL RESIDUES
While herbicide residues in the soil are a problem in only a small percentage of 
our fields, they sometimes cause severe crop losses. What is worse, the occurance 
of residues is not too easily predicted. However, there are several things that 
can be done to reduce the possibility of residues.
First, the crop rotation should be planned carefully. A very sensitive crop should 
not be planted in the fall or spring following the use of a long-lasting herbicide 
Where a sensitive crop is to be grown, a short-lived herbicide such as Ramrod, Las 
so, Amiben, or Sutan should be used.
If the rotation crop is only moderately sensitive to the long-lasting herbicide, 
some things can be done to reduce the danger of injury. Probably the best way is 
to use a herbicide mixture. The rate of application of the long-residual herbi­
cide can be reduced, and a short-residual herbicide used with it. AAtrex-Ramrod, 
AAtrex-Lasso, and AAtrex-Sutan are mixtures of this type. Also, late-season ap­
plications of long-lasting herbicides should be avoided if to be followed by oth­
er than tolerant crops.
The question is often asked, "Is there anything I can do to inactivate a herbicide 
in my soil?" The desire to do this arises when a last-minute change is made in 
cropping plans or when a known overdose has been applied by mistake. There is a 
method available but it has practical limitations. Mixing activated carbon with 
the soil will adsorb many herbicides so strongly that they are no longer active. 
Recent experiments we have conducted at Purdue University indicate that from 100 
to well over 400 pounds of activated carbon per acre will be required to inacti­
vate 1 pound of herbicide. The amount varies with the herbicide and the sensitiv­
ity of the crop. For extremely high value land, treatment is practical, and sev­
eral successful applications have been made. However, it would not be economical 
on most general farmland.
HERBICIDE DRIFT
Certain plants are extremely sensitive to very small quantities of 2,4-D, 2,4,5-T, 
Banvel, and related herbicides. When corn or right-of-ways are being sprayed with 
these materials, drift to sensitive crops in nearby fields may occur. Drift can 
be from either vapors or spray particles.
Vapor drift is most serious when the high-volatile esters of 2,4-D and 2,4,5-T are 
used. The herbicide volatilizes from the leaf and soil surfaces for several days 
after spraying, and thus can damage sensitive plants in any direction and at con­
siderable distances from the treated field. In Indiana, the use of high-volatile 
esters has been prohibited for many years and has resulted in far fewer complaints 
of injury to tomatoes and other sensitive crops. Since the low-volatile esters are 
just as effective in controlling weeds, there seems to be no good reason for using 
the high-volatile esters in any area where valuable plants might be damaged.
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The other form of drift is from spray particles, and this can occur regardless of 
the formulation used. Drift of Banvel onto soybeans or tomatoes is especially 
serious due to the slower recovery of these plants from Banvel than from 2,4-D 
inj ury.
Spray-particle drift can be reduced by using low pressure and high volume and 
avoiding spraying during windy periods. Since there is a reluctance to use high 
volumes, some of the same objectives can be accomplished by using a faster trac­
tor speed with larger nozzles. This will give the same volume as a lower speed 
with small nozzles but will produce larger droplets and thus less drift.
In recent years, spray thickening agents, foams, and invert emulsions have been 
used to further control drift. Where the drift problem is severe, one of these 
should be considered. In all cases, spraying should be timed to avoid treatment 
when nearby crops are in the most susceptible stages of growth.
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WEED CONTROL FOR CORN
E  L. Knake
With careful selection and use of herbicides, supplemented with timely cultivation, 
we can achieve good control of most of our major annual weeds in corn. We have 
good controls for both annual broadleaf and grass weeds and relatively good corn 
tolerance.
PREPLANT
Broadcast preplant applications have become increasingly popular. This has been 
especially true where incorporation has often improved consistency of performance 
during relatively dry weather.
AAtrex may be applied within two weeks before planting. Usually, the closer to 
planting, the better. Preplant means broadcasting, but especially on the lighter 
soils where relatively low rates are adequate, cost of broadcasting is considered 
reasonable. Mixing AAtrex with fluid fertilizer is popular in some areas. There 
is no urgency about incorporating AAtrex. If weather is dry, there may be some 
advantage to getting the herbicide into more moist soil to enhance absorption by 
weed seedlings. But incorporation of AAtrex should usually be relatively shallow 
to avoid excessive dilution.
Sutan may be applied preplant, alone or in combination with atrazine. The combi­
nation can improve control of grass weeds and reduce atrazine residue. A common 
rate has been 1/2 gallon (3 pounds active) of Sutan plus 1-1/4 pounds of AAtrex 
80W per acre. However, rates up to 2/3 gallon of Sutan and 2 pounds of AAtrex 80W 
can be used. Application with fluid fertilizers is popular, but considerable care 
should be taken to make accurate and uniform applications to avoid injury. Sutan, 
alone or with atrazine, may be applied within two weeks before planting and should 
be incorporated immediately.
Lasso may be applied preplant, alone or in combination with atrazine. Incorpora­
tion is optional. For panicum control surface application is preferable, but for 
nutsedge control incorporation is desirable. Lasso may be applied within seven 
days before planting. Rates should be adjusted according to soils and weed species 
to be controlled. If Lasso is incorporated preplant, usually the rate should be 
slightly higher than for a preemergence treatment.
PREEMERGENCE
AAtrex applied at planting or shortly after continues to perform well. It controls 
most major annual broadleaf weeds and is usually quite good for smartweed control. 
Control of annual grass weeds is sometimes satisfactory with adequate rates. How­
ever, where control of foxtail is not as good as desired or where panicum is becom­
ing a problem, combining a good grass killer with atrazine can be helpful.
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Ramrod continues to be popular as a band-applied granule on soils with over 3 per­
cent of organic matter. Supplementing Ramrod's grass control with an early post­
emergence application of 2,4-D provides one of the most effective and economical 
programs for corn.
Ramrod-atrazine has an excellent performance record with good crop tolerance, broad 
spectrum control, and reduced residue. Because of the irritation from the Ramrod 
wettable powder and the amount of wettable powder and water needed for application, 
this combination has probably not gained as much acceptance as its performance 
would justify.
AAtram is a combination of Ramrod and atrazine in granular form. It has provided 
broad-spectrum control and has generally performed well. The reduced rate of at­
razine in such combinations reduces risk of residue problems. But small grain, 
small-seeded legumes and grasses, and vegetable crops should not be planted the 
year following atrazine--alone or in combination. Combinations of Lasso plus at­
razine as granules have been tested for several years and hold promise.
Lasso is adapted to a wide range of soils. The liquid formulation has some han­
dling advantage over the more irritating Ramrod wettable powder. Control of annual 
grasses has been very good, and Lasso provides one of the best answers for panicum. 
Corn tolerance may be a little less with Lasso than with Ramrod, but this has not 
generally presented a serious problem. Initial control with Ramrod may be a little 
better than with Lasso under minimal rainfall conditions. But weed control with 
Lasso may be a little longer than with Ramrod. During the last year or two, there 
has been a tendency to increase rates within approved limits to improve consistency 
of control.
Lasso-atrazine performance has been similar to that of Ramrod-atrazine. Since 
Lasso-atrazine is less irritating to handle and requires a lower volume of spray, 
it is often preferred over Ramrod-atrazine.
Princep use has increased recently in an attempt to improve control of fall panicum. 
Princep combined with AAtrex has sometimes given adequate control of panicum, al­
though a combination of Princep with another good grass killer would seem to be 
more logical if such a combination had federal clearance.
Bladex is a triazine herbicide available both as an 80-percent wettable powder and 
as granules. Bladex controls a broad spectrum of weeds including panicum, but it 
is weak on pigweed. Corn tolerance is not quite as good as with atrazine, so rates 
should be adjusted carefully, especially on sandy soils. Rates of application for 
Bladex generally should be slightly higher than for atrazine for comparable control. 
The lower residual activity for Bladex than for atrazine may mean a little shorter 
length of weed control but less risk of residue problems the next season.
POSTEMERGENCE
AAtrex and oil continues to be used, primarily in the northern part of the state. 
This treatment has generally given good control of broadleaf weeds, including 
smartweed. Under favorable conditions it may also control small grass weeds. C o m  
has sometimes been injured, occasionally severely. If AAtrex and oil is used, label 
precautions should be followed very carefully. Usually preplant or preemergence 
applications of AAtrex are preferred over postemergence use.
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Several additional products are available for use with postemergence applications 
of AAtrex. Crop Oil Concentrate is a nonphytotoxic petroleum base oil containing 
20 percent of emulsifier instead of the usual 1 to 2 percent. Suggested rates are 
1 to 1-1/2 quarts per acre. Bio-Veg is a vegetable oil additive containing 5.5 
percent of emulsifier and suggested at the rate of 1 quart per acre. Tronic is an 
additive specifically designed for use with pesticides. Performance of Crop Oil 
Concentrate, Bio-Veg, and Tronic appears to be somewhat similar to that of the reg­
ular nonphytotoxic oils. Various household cleaning agents have generally not been 
as consistently beneficial as the above additives with AAtrex.
Bladex has been registered for postemergence use on corn from emergence up to the 
4-leaf stage. No oil or other additives should be used with Bladex. Corn injury 
is possible.
Outfox is a formulation of cyprazine (a triazine herbicide) suspended in oil for 
postemergence control of weeds in corn. Three quarts per acre on a broadcast basis 
has been suggested before corn is 10 inches tall and for weeds up to 2 inches. Risk 
of corn injury appears to be slightly greater than with AAtrex.
2;4-D continues to be an effective, low-cost treatment for broadleaf weed control. 
Some corn injury occurs each year, but the acreage with severe injury is usually 
not extensive.
Banvel use continues each year on a limited acreage. Injury to nearby soybeans did 
not appear to be as prevalent in 1972 as in some previous years. The extent of 
possible reduction in soybean yields will depend on the amount of Banvel contacting 
the bean plants and the time. If soybeans are affected when small, yield reductions 
will not likely be as great as from later applications closer to time of blooming. 
If Banvel is to be used, the importance of early application before nearby soybeans 
have emerged or while they are small should be stressed. New types of spray noz­
zles and spray additives may reduce but not eliminate the problem of Banvel move­
ment to nearby soybeans.
Corn has occasionally been injured by Banvel. A major reason for using Banvel is 
to control smartweed. For this purpose, AAtrex preplant, preemergence, or possibly 
postemergence may often be preferable.
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THE PLACE OF BACILLUS THURINGIENSIS 
IN ILLINOIS INSECT CONTROL
Roscoe Randell
The bacterial agent, Bacillus thuringiensis, remained relatively unimportant for 
its first 40 years. In the early 1950's it was demonstrated that diamond-shaped 
crystals dispersed among the bacterial spores were the primary source of insecti­
cidal activity. Later, the expression of toxicity of B. thuringiensis was changed 
from number of viable spores per milligram to units of potency per milligram so 
that the toxic effect of the crystals could be included. Today all new formula­
tions of B. thuringiensis submitted for registration and present formulations hav­
ing new pests added to their labels use as a standard basis International Units of 
potency. All labels for B. thuringiensis products require an expression of Inter­
national Units (IU) of potency per milligram.
In tests at the Illinois Natural History Survey during 1972, B. thuringiensis 
showed excellent insecticidal activity against bagworms and mimosa webworms. In 
field use by extension entomologists, it was very effective against mimosa webworms 
and bagworms, especially against nearly mature larvae which were still defoliating 
trees and shrubs. It is commonly used commercially in a seasonal program of cater­
pillar control on cabbage and related crops, greens crops, and tomatoes, and for 
cankerworms on shade trees. Fair to poor results were obtained for control of 
earworms and corn borers in sweet corn, as well as of sod webworms in lawns. It 
has been an excellent addition to the arsenal of insecticides used in the green­
house for control of such pests as cabbage loopers and beet armyworms.
Bacillus thuringiensis has some definite shortcomings which will limit its usage.
It is selective since its toxicity is only to some caterpillars, larvae of moths 
and butterflies, whose gut pH is alkaline. It acts as a stomach poison; therefore, 
it has to be eaten. It has relatively short residual activity, being destroyed by 
rays of sunlight.
Bacillus thuringiensis has shown no toxic effects for warm-blooded animals, includ­
ing man. There are no restrictions on time between application and harvest. Its 
selectivity can be an advantage in certain instances as it has no effect on bees 
and most predator or parasite insects. No observed phytotoxic effects on plants 
have been observed from the use of B. thuringiensis. Its usage will probably con­
tinue to expand on certain insect pests of ornamentals, fruit, and vegetables, and 
on certain leaf-feeding caterpillars on field crops.
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COSTS AND BENEFITS FROM WEED CONTROL
F. W . Slife
Although chemical weed control in field crops has been accepted as a standard prac­
tice by the majority of Illinois farmers, the economic benefits from this have 
not been well documented. It is possible to measure the direct effect of improved 
yields and a reduction in cultural practices, but it is more difficult to meas­
ure the improved efficiency that results from chemical weed control. For example, 
what value do we place on the following situation? A farmer starts planting corn 
early in the season and is rained out of the field. When it is dry enough to 
plant the rest of his corn, it may very well be that he needs to rotary-hoe the 
corn already planted. If he has enough manpower and machines, he can do both, 
but with herbicide treatment on the early planting, he can usually delay cultur­
al practices until the rest is planted.
In some areas there is competition for time between the first cutting of hay and 
early weed-control practices in soybeans. Again herbicide treatment on the soy­
beans will generally allow more flexibility in the timeliness of cultural prac­
tices. It is difficult to assign an economic value to the increased efficiency of 
harvesting. Each year we have some soybean fields that are not harvested until 
frost kills the weeds. In 1972, any delay in harvesting of soybeans probably re­
sulted in a substantial loss because of the deterioration in quality resulting 
from wet weather. No value has been assigned to the fact that in most of our cul­
tivated areas that have been treated with a good herbicide program, the weed seed 
content of the soil has been lowered. We hope this means that the weed problem 
in these areas will be less severe in the future.
Chemical weed control, combined with good cultural practices, reduces direct loss 
due to weeds and improves the efficiency of other farm operations. This improved 
efficiency may be as important economically as avoiding the direct loss through 
competition from weed growth.
In 1965 we started a crop-herbicide rotation and have continued to gather data from 
this study. We have measured the direct benefits from herbicide treatment as com­
pared with good cultural practices in terms of improved yields and a reduction in 
cultural practices. Three systems of weed control have been compared in corn, soy­
beans, and wheat grown continuously. These same systems have also been compared 
in a corn-corn-soybean and a corn-soybean-wheat rotation. All of the costs asso­
ciated with growing, harvesting, and storage of each crop have been calculated, and 
a net profit per acre has been assigned for each crop or cropping sequence with 
each of the three systems of weed control.
The data presented here are a six-year average, starting with 1966 and ending with
1971. The three weed-control treatments evaluated were (1) broadcast application 
of the same herbicide each year with one cultivation, (2) broadcast application of 
a different herbicide treatment each year with one cultivation, and (3) no herbi­
cide treatment with three timely cultivations.
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The annual net profit for continuous corn, soybeans, and wheat under these treat-
ments was:
Same Different Three
herbicide herbicide cultivations
Corn $29.20 $34.41 $ 8.31
Soybeans^/ $58.25 $64.10 $47.86
Wheat $ 3.74 $ 7.17 $ 5.91
a/ No fertilizer cost charged to soybeans.
The annual net profit for a rotation of corn-corn-soybeans or corn-soybeans-wheat
was:
Same Different Three
herbicide herbicide cultivations
Corn-corn-soybeans^/ $49.01 $55.62 $35.46
Corn-soybeans!*/-wheat $40.77 $45.47 $33.82
a/ No fertilizer cost charged to soybeans.
The difference in net return per acre for corn or soybeans under the three weed-
control systems is largely due to differences in weed control. Over the six-year
period, three timely cultivations were not adequate ot prevent yield reductions.
For wheat, the weed problem was very slight and no benefit in yield resulted from
the weed-control treatments.
Cost figures per acre assigned to each crop for all production, harvest, and stor-
age operations were:
Same Different No
herbicide herbicide herbicide
Corn $101.56 $102.06 $94.63
Soybeans^/ $ 67.95 $ 61.29 $55.50
Wheat $ 61.23 $ 60.99 $57.86
a/ No fertilizer used or charged to this crop.
The difference in the cost of growing a crop varies because in corn and soybeans 
the no-herbicide plot is charged with three cultivations ($1.50 each) and the two 
herbicide treatments are charged with one cultivation, the cost of herbicide, and 
the cost of application of the herbicide. The difference in the production costs of 
wheat under the three systems reflects the cost of herbicide and its application. 
The cost of herbicides on a broadcast basis varied each year and depended on the 
chemicals used. The average annual price per acre over the six-year period is as 
follows:
Same herbicide Different herbicide
_____ each year _____ each year
Corn
Soybeans
Wheat
$ 8.43 (atrazine) 
$13.95 (amiben)
$ 1.90 (dicamba)
$8.92
$7.26
$1.64
1 6 1
A charge of $1.50 per acre was made each year for the application of a broadcast 
herbicide.
We have been fortunate in this study that the herbicide treatments have worked well 
during the six-year period. When rainfall was not adequate to give perfect control, 
cultivation cleaned up these plots nicely.
In 1967 and in 1969, the corn plots receiving herbicide treatment produced enough 
net income over cultivation to cover the herbicide cost and its application, but 
no more. The reason for this was that the cultivated plots did not suffer greatly 
from yield reductions because weeds were removed properly by cultivation. The other 
four years, weeds were not removed by cultivation as well and yield reductions 
were substantial. In soybeans, herbicides were unprofitable only in 1969, or one 
out of six years. The use of herbicides on wheat has generally not been profitable 
in this study.
The data collected this far on our crop-herbicide rotation indicate that there is 
a direct economic return for the use of herbicides in corn and soybeans where a 
moderate infestation of annual weeds can be expected. The data also point out that 
the germination and growth of weeds each season are extremely variable and under 
some conditions herbicides are not profitable. These conditions, as of this time, 
are not predictable.
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Controlling Weeds in Noncrop Areas
Soil sterilization is the application of nonselective chemicals or nonselective 
rates of selective chemicals as a means of controlling all vegetation in an area.
Soil sterilants may be used to control vegetation in noncrop areas such as parking 
lots, drive-in theaters, driveways, patios, and certain industrial sites.
Soil sterilants can be classified by their length of control. Those with little 
or no residual activity are the fumigants and the contact herbicides. Fumigants 
are volatile materials that can affect the viability of weed seeds as well as ex­
isting growth. Contact herbicides such as paraquat control only the existing vege­
tation which the spray contacts.
Amitrole, dalapon, 2,4-D, and DSMA give temporary control for four months or less. 
Semipermanent control is provided by some inorganic salts, such as sodium borate 
and sodium chlorate. Organic compounds that provide semipermanent control are the 
uracils (bromacil), phenylureas (monuron, diuron), and the s-triazines (atrazine, 
simazine, and prometone).
There are a variety of particular uses including (1) beneath asphalt pavement prior 
to the asphalt application, (2) along railroads, (3) around buildings as a means of 
preventing the growth of weeds that are unsightly or present a fire hazard, and (4) 
along fences to control weeds. However, it may be preferable to establish desirable, 
competitive vegetation along a fence in order to discourage weed growth and to pro­
vide protective soil and wildlife cover. Short-term herbicides, such as 2,4-D and 
dalapon, might be used for temporary control until desirable vegetation can be es­
tablished.
P R E C A U T I O N S  AND G E N E R A L  PR O C ED U R ES
Several precautions must be observed when using nonselective chemicals. You must 
know what weeds are to be controlled and must select the correct chemical for those 
particular problems. A survey of the area must be made, noting any desirable vege­
tation in the immediate or adjacent areas that could be affected by spray drift, 
chemical runoff, or leaching into the root zone.
Appropriate precautions should be taken to prevent damage to desirable plants. The 
risk of injury with some of these materials may be too great to allow their use in 
some areas. Be certain that you are familiar with the product, and are aware of 
the risks before using these materials. Some treatments should be made only by 
professional applicators.
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The type of vegetation to be controlled will affect your decision in selecting a 
chemical. Perennial grasses can be controlled with dalapon, amitrole, or DSMA; 
woody perennials, with 2,4,5-T, silvex, or picloram. Deep-rooted vines such as 
bindweed can be controlled with fenac, 2,3,6-TBA, dicamba, or picloram.
Application time is very important. The best time to apply nonselective, soil- 
residual herbicides is early in the spring before herbaceous weeds have emerged. 
If vegetation is heavy, it may be necessary to remove existing vegetation or to 
add a contact or foliar herbicide to speed topkill. Mixing the herbicides with 
diesel fuel will also do this. After existing vegetation is under control, the 
rate can be reduced for maintenance applications in the future.
Adjust the application rates according to the soil types. Also, rates are often 
adjusted for the desired length of control. When a span of two or three years is 
desired, maintenance applications are better than an initial application that is 
too high.
H E R B I C I D E S  FO R  N O N C R O P L A N D
I n o r g a n i c  Compounds
1. Sodium chlorate. It has both foliar and root activity. However, there is an 
extreme fire hazard with this compound. Fire retardants, such as calcium chlo­
ride or the borates, are often added to reduce the hazard. Sodium chlorate may 
also be toxic to livestock that seek its salty taste. The rates are 500 to
1,000 pounds per acre.
2. Sodium borate (concentrated Borascu). This one has primarily root activity.
Very high rates are required (1 to 2 tons per acre), so it is often used only 
as a granular carrier for organic compounds.
3. Sodium arsenite. This is a highly toxic compound; therefore, it is not usually 
recommended, especially since safer products are now available. Sodium arsenite 
is formulated as a 9.5-pounds-per-galIon liquid. The rates are 55 to 110 gal­
lons per acre.
4. Ammonium sulfamate (Ammate-x). It is formulated as soluble crystals for weed 
control on woody plants and herbaceous weeds. It is sometimes used for brush 
control where volatilization of phenoxy herbicides would be a hazard. Ammonium 
sulfamate is corrosive to metals. The rate is 60 pounds per acre.
O r g a n i c  Compounds f o r  L o n g - T e r m  C o n t r o l
1. Bromacil (Hyvar-x). It has both foliar and soil activity, and is formulated 
as an 80-percent wettable powder (WP), a 50-percent wettable powder, and a 3- 
pounds-per-gallon liquid. The rates of active ingredient are 5 to 15 pounds 
per acre.
2. Karbutylate (Tandex). This is a new soil sterilant, formulated as an 80-percent 
wettable powder and a 4-percent granule. It has a fairly broad spectrum of con­
trol. The rates are 5 to 30 pounds per acre of the 80-percent wettable powder.
3. simazine (Princep). This one is formulated as an 80-percent wettable powder 
and a 4-percent granule. It has little foliar activity, but has a longer re­
sidual control than atrazine. The rates are 5 to 40 pounds per acre of the 
80-percent wettable powder.
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4. Atrazine (AAtrex). It is an 80-percent wettable powder. Atratol 8P is 8- 
percent atrazine on a chlorate-borate granule. The rates are 5 to 40 pounds 
per acre of the 80-percent wettable powder.
5. Prometone (Pramitol). Available as a 2-pounds-per-gallon liquid and as a 5- 
percent pellet, it has more foliar activity than atrazine. The rates are 5 to 
30 gallons per acre.
6. Diuron (Karmex). This is an 80-percent wettable powder. The rates are 10 to 
40 pounds per acre. It is sometimes mixed with bromacil.
7. Monuron (Telvar). It is an 80-percent wettable powder that is more soluble 
than diuron. Monuron is usually used in drier climates; diuron, in the humid 
areas. The rates for Telvar are 10 to 40 pounds per acre.
8. Dichlobenil (Casoron). This is available as a 50-percent wettable powder, a 
4-percent granule, and a 10-percent pellet. It is more commonly used for nurs­
ery weed control than for soil sterilization. The rates are 10 to 40 pounds 
per acre of the 50-percent wettable powder.
9. Amizine. It is a combination of amitrole and simazine, bringing together the 
foliar activity of amitrole with the residual activity of simazine. The sug­
gested rate for general vegetation control is 20 pounds of Amizine in 100 gal­
lons of water per acre.
10. urox. This combination of monuron and TCA is available as a 22-percent pellet 
and a 3-pounds-per-gallon liquid. Urox combines the grass control of TCA with 
the residual control of monuron.
Many of the granular or pelleted materials are organic herbicides foimulated on so­
dium borate or borate-chlorate granules. They can be applied dry, which is often 
convenient for spot treatment or application on small areas.
1. Chlorea is monuron on a chlorate-borate base.
2. Ureabor is 1.5-percent bromacil on sodium-borate pellets.
3. Vacate is 8-percent monuron on sodium borate.
4. Atratol 8P is 8-percent atrazine on a borate-chlorate base.
5. Pramitol 5P is prometone on a borate-chlorate pellet.
6. Benzabor is 2,3,6-TBA on a borate granule.
O r g a n i c  H e r b i c i d e s  f o r  S h o r t - T e r m  C o n t r o l
1. Amitrole. It is available as Weedazol and Amino Triazole. Amitrole is a trans­
located herbicide that is especially effective on poison ivy and some strains of 
Canada thistle. It can provide control of some perennial grasses such as quack- 
grass. Amitrole is a 90-percent soluble powder, and is applied at a rate of 4 
to 8 pounds per acre as a spray.
2. Amitrole-T. This is available in liquid form as Cytrol and Amitrol-T with 2 
pounds per gallon of amitrole plus ammonium thiocyanate. Since amitrole-T is 
formulated as a liquid, it is sometimes considered more convenient to handle 
than amitrole. The rates are 1 to 3 gallons per acre.
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3. Dalapon (Dowpon, Basfapon). It is a foliar-applied, translocated grass killer. 
Dalapon is available with TCA (Dowpon-C) for longer residual control. The 
rates are 10 to 15 pounds per acre of the 85-percent soluble powder. A wet­
ting agent improves the control. Perennial grass may require more than one 
application.
4. Sodium-TCA. This one is a root-absorbed grass killer that remains in the soil 
longer than dalapon. It is a 90-percent soluble powder used at 50 to 150 pounds 
per acre.
5. m s m a. It is available as Ansar 170HC as an 8-pounds-per-gallon liquid without 
surfactant, or as Ansar 529HC or Daconate as a 6-pounds-per-gallon liquid with 
surfactant. MSMA is used for perennial grass control at 0.5 to 1.5 gallons 
per acre. More than one application may be necessary.
6. d s m a. There are two forms, Ansar DSMA Liquid or Ansar 8100. DSMA is frequently 
used for spot treatment of Johnsongrass. The rates are 3 to 9 pounds per acre 
of the soluble powder or 1 to 2 gallons per acre of the liquid.
7. Paraquat. It is a 2-pounds-per-galIon contact herbicide with little residual 
activity. The volume of water should be adjusted to the amount of vegetation. 
The rates are 1 to 3 quarts per acre. A surfactant is added at the time of 
application.
8. Dinoseb ("dinitro"). This contact herbicide is often mixed with fuel oil. 
Dinoseb is quite toxie3 and will stain clothes and the skin. Mix 1 to 2 
quarts per 30 to 50 gallons of fuel oil with enough water to make a total 
volume of 100 gallons.
H E R B I C I D E S  FOR B R 0 A D L E A F  WEED AND BRUSH C O N T R O L
1. Dicamba (Banvel). It is available as a 4-pounds-per-gallon formulation. Ban- 
vel presents a hazard to nearby soybeans, tomatoes, and desirable woody plants. 
The application rates are 1 to 4 quarts per acre.
2. Picloram (Tordon). This is a persistent, broadleaf herbicide. It is formu­
lated as a liquid with 2,4-D as Tordon 212 and on a borate pellet as Tordon 
22K and Borolin. Special care must be taken because of the long soil life 
and because of its mobility in the soil.
3. 2,3,6-t b a. It is a benzoic acid herbicide available as Benzac 1281 and Trys- 
ben 200. This compound is used to control deep-rooted, perennial broadleaf 
weeds. It is formulated as a 2-pounds-per-gallon liquid, and is applied at 
2 to 10 gallons per acre. Considerable precaution should be taken to avoid 
injury to nearby, desirable plants.
4. Fenac. This one is closely related to 2,3,6-TBA in terms of controlling deep- 
rooted, perennial broadleaf weeds. It is formulated as a 1.5-pounds-per-galIon 
liquid. The application rates are 2 to 15 gallons per acre.
5. 2,4-d . This is a broadleaf herbicide with short persistence. Amine formula­
tions present less hazard to nearby, sensitive plants than ester forms. The 
common formulation is as a 4-pounds-per-gallon liquid. Mixtures of 2,4-D and 
dalapon are often used for short-term control of both broadleaf and grass weeds.
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6. 2,4,5-t . It is similar to 2,4-D, but gives better control of some woody plants 
and has a longer soil life. Mixtures of 2,4-D and 2,4,5-T are commonly called 
"brushkiller." The common formulation is as a 4-pounds-per-galIon liquid. Cur­
rent restrictions (1971) forbid the use of 2,4,5-T around homes or on lakes, 
ponds, and ditchbanks.
7. silvex. This herbicide may be used for control of brush in a manner similar 
to 2,4,5-T. Silvex has had fewer restrictions on where it can be used.
8. Fenuron (Dybar). This is a 25-percent pellet for spot-treatment brush control 
by soil application.
9. urab. It is a combination of fenuron-TCA, also used for brush control. It is 
formulated as 22-percent pellets and a 3-pounds-per-gallon liquid.
L O N G - T E R M  R E S I D U A L  C O N T R O L
S p r a y  A p p l i c a t i o n s
Many of these chemicals are wettable powders and will require thorough agitation 
for spray application. The rates listed are for the different types of weeds to 
be controlled. Initial applications are often made at the high rate, with subse­
quent treatments at the lower rate.
Rate of formulation per acre
Herbicide___________________ Annuals___________ Shallow perennials Deep perennials
Hyvar-X-WX (50 pet.) . . . .5 to 10 lb. 10 to 20 lb. 20 to 40 lb.
Hyvar-X-L (3 lb./gal.) . . .1 to 2 gal. 2 to 4 gal. 4 to 8! gal.
Tandex (80 pet.) . . . . 8 lb. 3 to 16 lb. 16 to 30 lb.
Princep (80 pet.). . . . 12 .5 lb. 12. 5 to 25 lb. 25 to 50 lb.
AAtrex (80 pet.) . . . . 12 .5 lb. 12. 5 to 25 lb. 25 to 50 lb.
Karmex (80 pet.) . . . . 20 lb. 20 to 40 lb. 20 to 60 lb.
Casoron (50 pet.). . . . 12 lb. 12 to 25 lb. 25 to 40 lb.
Pramitol 25E (2 lb./gal.) . .5 to 7.5 gal. 7.5' to 15 gal. 15 to 30 gal.
Urox 22 (22 pet.). . . . . .50 to 75 lb. 75 to 150 lb. 15C1 to 200 lb.
Sodium chlorate........ 500 lb. 500i to 750 lb. 75CI to 1,300 lb.
Amizine................. . .6 lb. 12 lb. 20 lb.
Granular or Pellet Application
Granulars are often more convenient for spot treatment and for small areas . Many
granules are on a sodium chiorate-borate base
No. of pounds per:
Herbicide 100 square feet square rod
Concentrated Borascu . . 4 to 6 12 to 15
Sodium chlorate........ 1.5 to 3 4 to 6
Sodium chlorate-modified 2 to 4 6 to 10
Sodium chlorate-borate . 3 to 4 8 to 10
Ureabor................. 2 to 4 6 to 9
Chlorea-3 (3 pet. monuroni + borate- chlorate) . . . 1 to 2 3 to 5
Vacate ................. 1 to 2 3 to 5
Benzabor ............... 0.5 to 0.5 1 to 2
Atratol 8P ............ 0.5 to 1 2 to 3
Pramitol 5P............ 1 to 2 3 to 5
Tandex 4G............... 0.25 to 0.5 1 to 2
Hyvar-X-P............... 0.25 0. 5 to 1
Casoron-10P............ 0.5 to 1 3 to 5
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B R O A D L E A F  WEEDS
These are often  best c o n tro lle d  w ith  f o l ia r  a p p lic a tio n s . Deep-rooted perennia ls  
can u s u a lly  be c o n tro lle d  best when they are at the e a r ly  bud to  e a r ly  bloom stage. 
The m ateria ls  l is t e d  below can move through the a i r  and damage nearby, d e s ira b le  
b ro ad le af p la n ts . They are q u ite  so lub le  and mobile in  the s o i l ,  and can move in to  
the s o i l  and damage trees o r o ther d e s ira b le  shrubs and b ro ad le a f p la n ts .
H erb ic ide
Rate o f  fo rm ula tio n  per acre 
Annual and
shallow  Deep-rooted
perenn ia ls________ perenn ia ls
2,4-D and/or 2 , 4 , 5 - T ............................... 1 to  2 q t .
S i l v e x .............................................................. 1 to  2 q t .
Banvel (d ic a m b a )........................................ 0.5 to  1 q t .
Tordon 212 (p icloram  + 2 ,4 -D ) .  . . .  2 to 4 qt .
2,3,6 -TBA..........................................................2 to 5 g a l.
Fenac...................................................................2 to 5 g a l.
T r ita c  (2,3,6-TBP) ....................................
2 to 4 qt .
2 to 4 qt .
1 to 4 qt .
4 to  12 qt .
5 to  20 g a l. 
10 to 15 g a l. 
10 to 20 g a l.
U N D E S I R A B L E  WOODY P L A N T S
Most o f  the m ateria ls  used to c o n tro l such p lants  are a p p lie d  to  the fo lia g e , but 
can be a p p lie d  (1) as basal bark treatments i f  the trees are less than 3 inches 
in  diam eter o r (2) as a f r i l l e d  treatment i f  the trees are la rg e r . The basal 
treatment can be applied  during  the dormant season in  fu e l o i l .  F o lia r  t r e a t ­
ments are u s u a lly  app lied  as soon as the brush or trees have leaves f u l l y  ex­
panded.
Method o f
H erb ic ide_________________________________a p p lic a tio n ___________ Rate o f  fo rm ulation
2,4-D and/or 2 ,4 ,5 -T  ........................... F o lia r  o r basal 2 to 4 qt ./A .
S ilv e x  .......................................................... F o lia r  o r basal 2 to 4 qt ./A.
Tordon 212 (p icloram  + 2 ,4 -D ) .  . . F o lia r  o r basal 1 gal ./A.
Banvel (4 l b ./ g a l .  dicamba). . . . F o lia r 2 to 4 qt ./A.
Animate-X (ammonium su lfa m ate ). . . F o lia r 60 lb ./A .
Dybar (25 pet.  fe n u ro n )...................... S o il 0.25 to .50 lb./lOO s q . f t .
Urab-22 (22 pet .  fenuron- TC A ). . . S o il 0.5 to 1 lb./lOO sq. f t .
WEEDY GRASS C O N T R O L
Weedy grass c o n tro l is  o fte n  best accomplished w ith  the h e rb ic id e s l is t e d  below. 
The use o f  a s p re a d e r-s tic k e r (su rfa c ta n t) o fte n  h e lp s .
Rate o f  fo rm ulation  per acre 
H erb ic ide  Annuals Perennials
Dow pon........................................ 5 to  10 lb . 10 to 30 lb .
Sod ium -TC A ..................................20 to 50 100 to 150
C y t ro l ,  A m it ro l-T .................... 1 g a l. 2 to 3 ga l .
G lytac (TCA e s te r) . . . . 2 . 5  g a l. 5 g a l.
Ansar 529HC..................................1 to 2 q t . 2 to  4 q t.
D a c o n a te ...................................... 2 to 3 q t . 3 to  5 q t .
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CO N TA C T  WEED C O N T R O L
Contact h e rb ic id e s  k i l l  the p la n t tissu e  w ith  which they come in  contact. Thus, 
adequate spray volume is  needed fo r  f u l l  coverage. The use o f  a su rfa cta n t o fte n  
helps the spray to  spread on the p la n ts .
H erb ic ide___________________ Rate per acre
Paraquat....................................1 to 3 qt ./A .
Fuel o i l  + dinoseb. . . .50 g a l. + 2 q t .
H e rb ic id a l naphtha. . . .30 to  50 ga l .
COMMENTS
A v a i la b i l i t y ,  fo rm u la tio n s , trade names, and fe d e ra l clearance fo r  the use o f  h e r ­
b ic id e s  change from time to tim e. Always re fe r  to the most recent product lab e ls  
fo r  p reca ution s, d ire c tio n s  fo r  use and rates to use. Use h e rb ic id e s w ith  appro­
p r ia te  precautions to avo id  in ju r y  to d e s ira b le  ve g e ta tio n , to p ro te c t the u se r, 
and to assure the s a fe ty  o f  humans and anim als. Store h e rb ic id e s  p ro p e rly  so that 
c h ild re n  and those who may not be responsib le  fo r  t h e ir  actions do not have access 
to  them. Store h e rb ic id e s  o n ly  in  the o r ig in a l ,  w ell-m arked co nta in ers . P ro p e rly  
dispose o f  used h e rb ic id e  containers and o ld  h e rb ic id e s .
There are both b e n e fits  and r is k s  associated w ith  the use o f  h e rb ic id e s . Used 
p ro p e r ly , the b e n e fits  can fa r  exceed the r is k s  and the q u a lit y  o f  our e n v iro n ­
ment can be improved by c o n tro ll in g  undesirab le  ve g e ta tio n . Do not neglect the 
o p p o rtu n itie s  fo r  using  d e s ira b le  vegetation  to compete w ith  and replace unde­
s ira b le  ve g e ta tio n . For some areas, mechanical c o n tro l may sometimes be q u ite  
p ra c t ic a l and the most appropriate  method.
M.D. McGlamery 
Extension Agronomist
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ADULT CORN ROOTWORM POPULATIONS, ILLINOIS, 1972
I )  E. K uhlm an, T. A . Cooley
A survey to measure the abundance and and distribution of adult northern and west­
ern corn rootworms in Illinois was conducted from July 25 to August 1, 1972. A ran­
dom sampling was made in 370 cornfields in 37 counties. This report includes a sum­
mary of rootworm populations by county and district for 1972 and the period 1967 to
1972.
OBJECTIVES
The objectives of the survey were to determine (1) whether corn rootworm populations 
were increasing or declining by county and district; (2) types of soil insecticides 
being used; and (3) relationship of rootworm populations to insecticide use and ro­
tation. The state was divided into nine districts for the survey.
SURVEY PROCEDURE
Counts of adult western (WCR) and northern (NCR) corn rootworms were made in ten 
fields selected at random per county. Beetle counts were taken on 25 plants in each 
field. Beetles were counted in the silks (if present) and also on the remainder of 
the plant. Most NCR beetles are found in the silks or between the leaf sheath and 
stalk. WCR beetles are more difficult to count because of their tendency to fly 
when a plant is disturbed. In this report the "number of rootworm beetles per 
plant" (Table 1) includes the "beetles per ear" plus the "beetles on remainder of 
plant."
The survey was conducted through the joint efforts of county Extension advisers and 
Extension entomologists. We extend our thanks to the Extension advisers of the 
counties listed below for their cooperation in obtaining the crop and soil insecti­
cide histories of the fields.
District
Northwest 
Northeast 
West 
Central 
East
West-southwest 
East-southeast 
Southwest 
Southeast
ABUNDANCE OF ROOTWORMS
How serious are corn rootworms in Illinois? There were few reports of rootworm 
damage in 1972. However, adult corn rootworm populations were generally higher in
Counties
Mercer, Ogle, Stephenson 
Boone, LaSalle
Adams, Henderson, McDonough, Warren 
Logan, McLean, Peoria, Woodford 
Iroquois, Livingston 
Greene, Macoupin, Montgomery 
Clark, Shelby 
Randolph, St. Clair 
Gallatin, White
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1972 than in 1971, based on the survey of 370 fields. Populations of adult WCR's 
and NCR's were highest in the northwest, west, and central districts of Illinois, 
averaging 1.0 beetle per plant in 140 fields surveyed, compared with an average of 
0.6 beetle per plant in 1971 for ths same areas (Table 1). Approximately 25 per­
cent of the fields in the northern half of Illinois averaged 1 or more adult root- 
worms per plant (Table 2).
Corn rootworms are primarily a problem in continuous corn. The following "Damage 
Index" may be useful in predicting the potential for rootworm damage where contin­
uous corn is grown: In districts with 0-50 beetles per 100 plants, rootworm damage
will be light or noneconomic; with 50-100 beetles per 100 plants, damage will be 
light to moderate with an occasional field severely damaged; in districts with 100 
or more beetles per 100 plants, damage may be moderate to severe, with many fields 
damaged.
In the northeastern district, rootworm numbers declined to the lowest level since 
the survey was initiated. This area has previously been a "hot spot" of rootworm 
activity. The following factors may have contributed to the decline in rootworm 
populations in the northeast district:
1. Corn planting was delayed because of a wet spring; larvae hatching early may 
have perished from lack of food and water-logged soil.
2. A high percentage of all cornfields were treated with rootworm insecticides.
3. Rootworm control is generally more effective on late-planted corn than early 
plantings.
COMPOSITION OF ROOTWORM POPULATIONS
The northern corn rootworm is the dominant species numerically, although the WCR is 
gradually increasing in abundance and distribution in Illinois. In 1972, the WCR 
was found for the first time in Douglas, Greene, Macoupin, Montgomery, Moultrie, 
Piatt, Schuyler, Scott, and Vermilion Counties. The WCR has now been found in 63 
counties in Illinois. During 1972, the WCR constituted 50 percent or more of the 
rootworm population in Adams, DeKalb, Mercer, and Whiteside Counties.
ROOTWORM POPULATIONS IN RELATION TO ROTATION AND INSECTICIDE USE
A survey of 82 fields in the northern half of Illinois indicates that adult rootworm 
abundance is highly correlated with the type of rotation and use of soil insecti­
cides (Table 3). Adult rootworm populations averaged 3.1 beetles per plant in 
fields where corn was grown for two years or more, but only 1.3 beetles per plant 
where organic phosphate or carbamate insecticides were used. Untreated fields of 
first-year corn averaged 0.3 beetle per plant and treated fields only 0.1 beetle 
per plant.
TRENDS IN CONTINUOUS CORN
The rootworm problem areas in western, northwestern, and northeastern Illinois have 
a higher proportion of continuous corn than any other section Table 4). This pat­
tern has remained consistent over the past five years (Table 5).
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INSECTICIDE USE
During 1972, corn soil insecticides were used on 59 percent of the 175 fields sur­
veyed (Table 6). The carbamate and organic phosphate insecticides were used on 39 
percent of all farms with the most intensive use occurring in the northwest, north­
east, and west-central sections of Illinois. The use of chlorinated hydrocarbon 
insecticides by farmers has declined from 46 percent of the total corn acreage 
treated in 1968 to 20 percent in 1972 (Table 7).
Almost 80 percent of all fields in corn for three years were treated with a soil in­
secticide, whereas only 45 percent of the fields in first-year corn received soil 
treatments (Table 8). An estimate of corn acreage treated with the different groups 
of insecticides is shown by district in Table 9.
Table 1. Northern and Western Corn Rootworm Populations, Illinois 1967-1972
District and Average number of rootworm beetles per plant3/
County 1967 1968 1969 1970 1971 1972
Northwest
Bureau .79 -  - -  - .42 .92 1.38
Lee - - 1.49 .98 .35 .33 .56
Mercer 5.34 1.70 .98 .49 .61 .30
Ogle 2.02 4.46 2.08 2.11 .69 .41
Stephenson 1.51 .99 1.82 3.16 .80 1.70
Whiteside .71 .39 1.11 .78 .52 .83
Average 2.07 1.81 1.39 1.22 .64 .98
Northeast
Boone 2.20 2.58 .58 1.27 1.95 .44
DeKalb 1.67 3.00 .55 .40 .30 .21
LaSalle .48 .79 .62 .33 .93 .43
Average 1.45 2.12 .58 .67 1.06 .36
Nest
Adams -  - - - - - .06 .07 .26
Henderson -- .80 .94 .07 .89 1.64
Knox _ _ - - - - -  - - - 1.11
McDonough .51 .94 .37 .16 1.38 1.13
Warren 1.79 1.95 .51 .29 .24 1.29
Average 1.15 1.35 .60 .15 .64 1.09
Central
Logan 2.20 -- -- .11 .64 .65
McLean 1.32 1.22 1.21 .53 .28 .46
Peoria -  - _ _ -- .90 .46 .89
Woodford -  - -- -- .36 .85 2.45
Average 1.76 1.22 1.21 .48 .55 1.11
a/ Ten fields surveyed in each county; counts include both western and northern
species.
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Table 1. Continued
District and Average number of rootworm beetles per plantf/
County__________________1967_______ 1968_______ 1969_______ 1970_______ 1971_______ 1972
East
Champaign .38 3.03 .29 .39 1.05 2.25
Iroquois .26 .80 .28 .01 .29 .08
Kankakee .27 -- -  - .01 .46 .07
Livingston 1.03 .92 .08 .10 .31 .12
Vermilion -- -- -- -- .64 0
Average .49 1.58 .22 .13 .55 .50
West-Southwest
Christian — _  _ - _ - _ -  - .01
Greene .46 .47 .39 0 0 .06
Sangamon — -- ( -- -- -- .24
Macoupin .11 .08 .01 0 0 0
Montgomery — 0 0 0 0 .05
Average .29 .18 .13 0 0 .07
East-Southeast
Clark -- -- -  - -- -  - .01
Jasper -- -- -  - -- 0 0
Shelby .02 .05 .36 0 0 .35
Average .02 .05 .36 0 0 .12
Southwest
Randolph -- - - - - -  - - - .01
St. Clair -  - - - - - -  - 0 0
Washington - - - - -  - - - 0 0
Average - - - - -  - - - 0 0
Southeast
Gallatin -  - .18 .28 .61 0 0
Wabash -  - .13 .01 .11 0 .12
White -  - .06 0 .07 0 .01
Average — .12 .10 .26 0 .04
a/ Ten fields surveyed 
species.
in each county; counts include both western and northern
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Table 2. Trends, Illinois, 1968-1972 Corn Rootworm Population
Number Average number of beetles per
of fields plant (range) , percent of fields
Region Year surveyed <1 1-3 4+
Northern Illinois 1968 90 41 39 20
1969 90 60 37 3
1970 90 78 9 13
1971 90 74 24 2
1972 90 78 19 3
Central Illinois 1968 65 55 40 5
1969 70 81 17 2
1970 130 93 6 1
1971 130 82 14 4
1972 140 76 17 7
Southern Illinois 1968 70 96 4 0
1969 70 94 2 4
1970 70 99 0 1
1971 100 100 0 0
1972 140 99 1 0
State average 1968 225 62 29 9
1969 230 77 20 3
1970 290 90 5 5
1971 320 85 13 2
1972 370 88 9 3
Table 3. Adult Rootworm Populations in Relation to Crop Rotation and Soil
Insecticide Treatment, Northern Illinois, 1972
Average number of beetles per plant
Organic phosphate
Years in corn No treatment or carbamate
First-year corn (26 fields) .3 .1
Continuous corn (56 fields) 3.1 1.3
Table 4. Continuous Corn by Districts, Illinois, 1972
Percent of fields
Number Third-year corn
District of fields First-year corn Second-year corn or more
Northwest 29 31 21 48
Northeast 15 40 20 40
West-central 34 41 18 41
East-central 24 42 33 25
Southwest 44 52 30 18
Southeast 29 45 24 34
All districts 175 42 24 34
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Table 5. Percent of Fields Planted to Continuous Corn.^ /, Illinois, 1968-1972
District 1968 1969 1970 1971 1972
Northwest 87 53 74 64 69
Northeast 57 60 56 75 60
West-central 67 54 40 49 59
East-central 36 26 35 31 58
Southwest 33 57 47 50 48
Southeast 77 47 41 48 55
a/ Two consecutive years or more
Table 6. Corn Soil Insecticide Use by Districts , Illinois, 1972
Percent acres by treatment
Treatment
North
west
- North­
east
West-
central
East-
central
South­
west
South­
east
State
average^/
None 17 27 24 63 41 67 41
Chlorinated
hydrocarbons 4 4 10 17 25 31 20
Organic phosphates
and carbamates 79 69 66 21 3 2 39
a/ Based on a survey of 175 fields selected at random.
Table 7. Corn Soil Insecticide Trends, Illinois , 1968-1972
Percent of fields by treatment
Treatment 1968 1969 1970 1971 1972
None 36 31 32 37 41
Chlorinated
hydrocarbons 46 42 36 29 20
Organic phosphates
and carbamates 18 27 32 34 39
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Table 8 . Percent of Fields Treated With Soil Insecticides in Relation to Number 
of Years in Corn, Illinois, 1972
District
Number 
of fields
Percent of fields treated
First-year corn Second-year corn Third--year corn
Northwest 29 67 67 100
Northeast 15 33 100 100
West-central 34 72 83 79
East-central 24 10 63 50
Southwest 44 57 54 75
Southeast 29 31 29 67
Average — 45 66 79
Table 9. Estimate of Corn Acreage Treated With Different Soil 
Illinois, 1972
Insecticides,
Acres by treatment
Organic phosphates Chlorinated
District and carbamates hydrocarbons No treatment
Northwest 1,331,447 58,765 288,788
Northeast 759,000 47,300 293,700
West-central 1,121.428 174,482 398,090
East-central 430,560 345,690 1,293,750
Southeast 44,790 837,573 610,637
Southwest 30,260 469,030 1,013,710
Total 3,717,485 1,932,840 3,898,675
176
CORN ROOTWORM TOPICAL STUDIES IN ILLINOIS, 1972
R . E. Sechriest, D. W . Sherrod
Several recommended corn soil insecticides were topically evaluated on adult corn 
rootworms in Illinois during August, 1972, in a continuing program to monitor for 
the build-up of resistance. Four major collections were made: at Urbana, east;
at Macomb, west; at El Paso, central; and in Boone County, north. Also, enough 
beetles were collected from a Macoupin County field and a Stanford field to de­
termine aldrin resistance. • ■
One microliter of an acetone solution of technical product was applied to the ven­
tral surface of each beetle abdomen. Mortalities were determined at 24 hours. 
Dosage and mortalities were plotted on log-probit graph paper and an eye-fitted line 
was drawn to determine the amount necessary to kill 50 percent of the beetles 
(LC5Q). The LC50 readings, converted to micrograms of insecticide per gram of 
insect, are shown in Table 1 for northern corn rootworms and in Table 2 for west­
ern corn rootworms.
No great changes were observed from previous years’ tests, and actually many val­
ues dropped slightly. Some variation occurred but may have been the result of the 
varying size of the beetles. All the western corn rootworms in Illinois are re­
sistant to aldrin, and all northern corn rootworms in the northern half of the 
state are also resistant. All the 1972 beetles appeared to weigh more than those 
collected during 1971.
No rootworm resistance to carbamates or organic phosphates is known to be present 
in Illinois. Furadan continues to be the most toxic insecticide.
Table 1 . Topical Values for Northern Corn Rootworm Beetles 
From Four Locations in Illinois
Insec­
ticide
El Paso Boone County Macomb Urbana
Mgm.
per
insect
Mgm.
per
gram
Mgm.
per
insect
Mgm.
per
gram
Mgm.
per
insect
Mgm.
per
gram
Mgm.
per
insect
Mgm.
per
gram
Aldrin 8.51 773.636 4.30 430.00 3.5 350.00 .052 5.2
Diazinon .028 2.545 .0133 1.33 .018 1.8
Thimet .047 4.273 .060 6.00 .0185 1.85 .027 2.7
Furadan .00238 .216 .0026 .26 .00092 .092 .0025 .25
Dasanit .035 3.182 .020 2.00
Dyfonate .18 16.364 .52 52.00
Bux .020 1.818 .033 3.30 .018 1.8
Dursban .022 2.000 .032 3.2 .014
Mocap .17 15.455
AC-64475 .029 2.636
AC-92100 .0034 .309
NC-6897 .0037 .336
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Table 2. Topical Values for Western Corn Rootworm Beetles 
From Boone County, Illinois
Insecticide
Mgm.
per
insect
Mgm.
per
gram
Aldrin 11.3 941.667
Diazinon .016 1.333
Thimet .023 1.917
Furadan .0019 .158
Dasanit .0038 .317
Dyfonate .023 1.92
Bux .015 1.25
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CORN ROOTWORM BASAL TREATMENTS 
IN ILLINOIS, 1972
R . E. Secbriest
During 1971, populations of northern and western corn rootworms were high, and 
planting-time insecticide treatments were not very effective. As a result, basal 
applications were again evaluated in order to provide the Illinois farmer with an 
alternative to planting-time treatments--especially in the event of a failure or 
emergency-treatment situation.
A field in northern Boone County was selected for the experiment. The experiment 
contained 3 replicates,each one row wide and 200 feet long. The field was planted 
on May 23, 1972. Over-the-row band treatments were applied on June 13, 1972, and 
were incorporated by cultivation and a 2-inch rain that evening. On July 25, the 
treatments were evaluated by root-damage ratings. Ten plants were sampled in each 
replicate. The number of corn plants per 100 plants that were lodged 30 percent 
or more was counted on July 26. The root-damage data were statistically evaluated. 
In an adjacent untreated area within the field, 30 to 40 larvae per plant were 
counted per root system.
Table 1 contains the root-damage ratings. No significant differences were noted 
in root pull or lodging data. The economic damaging population of rootworms was 
approximately 10 days later in 1972 than in 1971 and the population not so great 
as in 1971, This may be a more typical infestation. AC-64475 was the most effec­
tive basal treatment; Mocap 10G regular and 10G slow release, CGA-12658, AC-92100, 
and Furadan were not significantly different. Results with Mocap 6E and U-24157 
were not significantly different from results on the untreated area.
Table 1. Root Damage Rating for Basal Corn Rootworm Treatments
Treatment Formulation
Lb. active ingre­
dient per acre
Root-damage 
rating
Mocap 10G (teg) 1 1.70abc^/
10G (slow) 1 1 .57abc
6E 1 2.47 x
SN-316 10G 3/4 1.90 be
Diazinon 14G 1 1.93 be
CGA-12658 5G 1 1.43abc
Thimet 15G 1 2.00 c
AC-92100 15G 1 1.20ab
AC-64475 10G 1 1.10a
Bux 10G 1 2.03 c
Dyfonate 20G 1 2.17
Furadan 10G 3/4 1.33abc
Dasanit 15G 1 1.90 be
Dursban 10G 1 2.07 c
U-24157 6E 1 2.50 x
Untreated .. . .. . 3.23 x
a/ Means followed by the same letter are not significantly different at the 5
percent level.
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VENOMOUS ARTHROPODS 
AND THEIR EFFECTS ON MAN
(A condensation of a presentation given by H.F. Schoof, Technical Development Lab­
oratories, United States Public Health Service, Savannah, Georgia, on November 29, 
1972, at Montreal, Canada.)
Various animals by their stings and bites are the cause of many human deaths in the 
United States each year. (In the nine-year period from 1960 through 1968, ten peo­
ple in Illinois died as a result of such bites or stings.) The following data were 
given in the Schoof presentation:
Table 1. Deaths From Venomous Animals 1950-1959
Animal Total number Percent of total
Bees 124 27.0
Wasps 69 15.0
Yellow jackets 22 4.8
Hornets 10 2.2
Ants 4 .8
Total all insects 229 49.8
Snakes 138 30.0
Spiders 65 14.1
Others 28 6 .1
Total 460 100.0
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T H E  S A F E  U S E  AND T O X I C I T Y  O F  
F U N G I C I D E S ,  B A C T E R I C I D E S ,  AND N E M A T I C I D E S
Edward E. Burns and Malcolm C. Shurtleff^
More than $210 million was spent on pesticides (insecticides, fungicides, nema- 
ticides, and herbicides) in the United States During the 1971 growing season. About 
8 percent was spent for fungicides, representing a considerable cost to control 
plant diseases. But we also derive many benefits from the use of pesticides. For 
example: (1) Peach growers can expect $23 in return for every $1 invested in fun­
gicides; (2) one farmer in the Corn Belt provides food for 100 other persons, and; 
(3) American housewives now spend only 16 percent of their family’s disposable in­
come to purchase food, the lowest of any country in the world. It is our respon­
sibility, therefore, to understand and use all pesticides wisely.
The Food and Drug Administration (FDA) of the Environmental Protection Agency (EPA) 
sets the maximum tolerances (residues in parts per million, or ppm) that food may 
contain of a particular pesticide and be legally sold or transported in interstate 
commerce. The EPA registers the uses, rates, methods, and timing of application of 
chemicals on specific crops. These are indicated on currently registered package 
labels and in many pest control guides.
The major purposes of this article are to describe proper methods for safe use of 
these materials by all persons concerned, and to consider the "toxicity" of disease 
control chemicals now being used in Illinois.
SELECTING A CHEMICAL TO CONTROL PLANT DISEASE
Part of the safe use of chemicals for disease control includes being able to an­
swer the following questions regarding effectiveness and possible hazards:
Has the causal fungus, bacterium, or nematode been identified?
Does it cause a serious plant disease?
Can other control measures be used (such as a change in cultural practices, bio­
logical control, or the use of resistant varieties)?
Where is the pathogen most active (greenhouse or field; plant parts affected)? 
How toxic to humans are the suggested chemicals?
Will there be drift or possible side effects (such as injuring or killing nearby 
plants, bees, other beneficial insects, or wildlife)?
Are there any special health hazards to the applicator?
Will the chemical leave a toxic residue?
1 Instructor in Plant Pathology Extension and Extension Plant Pathologist,respect­
ively, Department of Plant Pathology, University of Illinois, Urbana-Champaign.
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THE CHEMICAL PACKAGE LABEL
Regardless of the chemical used, particular attention must be given to the pack­
age label. Look for: (1) warnings (POISON, DANGER, KEEP OUT OF REACH OF CHIL­
DREN), (2) directions for use (dosage, time, and method of application), (3) crops 
to be treated, (4) contents of the package, (5) how to mix it, and (6) where and 
how to store or dispose of any left over material.
TOXICITY RATINGS FOR PLANT DISEASE CONTROL CHEMICALS
Certain terms need to be understood:
Pesticide— any substance or mixture of substances intended to prevent, destroy, 
repel or mitigate pests, including fungi, bacteria, nematodes, insects or weeds.
Toxicity— the inherent capacity of a substance to produce injury or death in an­
imals or humans.
Hazard— likelihood that a chemical will cause harm when used as directed. It 
will depend upon the toxicity of the chemical and the length of time or form of 
exposure to the chemical. Reduction of either factor will, of course, reduce 
the hazard.
LD/50 (Lethal Dose)— the dosage or concentration of a chemical that will kill 
approximately 50 percent of the test animals in a certain length of time.
Acute oral LD/50--the dosage of chemical fed in one dose (in aqueous solution) 
necessary to kill 50 percent of the test animals. This is expressed as milli­
grams per kilogram (mg/kg) of body weight of the test amimal.
Dermal LD/50— the amount of chemical applied to the skin for a period of 24 hours 
able to cause death in 50 percent of the test animals, or when LD/50 is not 
available, the measurable skin reaction.
LC/50 (Lethal Concentration)— the air concentration that will kill 50 percent of 
the animals inhaling (breathing) the air mixture for 24 hours. It is normally 
expressed as parts per million (ppm). This test may also be applied to fish.
Phytotoxicity— the ability of a chemical to injure or kill the plant to which it 
is applied.
Information about chemical toxicity to humans has been obtained from accidental 
exposures to harmful levels of chemicals, from suicides, and indirectly from 
tests on mice, rats, guinea pigs, poultry, dogs, and monkeys. The results are 
affected by sex, diet, and general health of the test animal. Extrapolation of 
the chemical's possible effect on humans should be done with caution. Many peo­
ple may be allergic to a chemical that is nontoxic to most persons.
Table 1 lists toxicity classes of fungicides, nematicides, insecticides, herbi­
cides, and other pesticides. Note the special signals. These are required by 
law to be plainly visible on all package labels.
1 8 2
Table 1. Pesticide Toxicity Classes and the Amount of Substance Effective by 
Different Routes of Absorptionpj
Commonly used Routes of Absorption
term (toxicity LD/50-single LD/50-sing 1e Probable lethal oral
class or rating) oral dose, rats dermal dose, rabbits dose, man (signal word)
mg/kg mg/kg
Extremely toxic i i b/1 or less— 20 or less , c /A taste, a grain—
(1) (POISON-DANGER)
Highly toxic 1-50 20-200 A pinch, 1 teaspoon
(2) (POISON-DANGER)^/
Moderately toxic 50-500 200-1,000 1 teaspoon-2 tablespoons
(3) (WARNING)
Slightly toxic 500-5,000 1 ,000-2,000 1 ounce- 1 pint
(4) (CAUTION)
Practically non- 5,000-15,000 2,000-20,000 1 pint- 1 quart
toxic (5) (NONE)
Relatively harm- 15,000+ 20,000+ Greater than 1 quart
less (6) (NONE)
a/ Modified after Bailey, J.B., and J.E. Swift. 1968 . Pesticide Information and
Safety Manual. University of California Press. Berkeley.
bj Of the pure, undiluted compound.
cj Any compound having the signal words POISON-DANGER must also have the skull 
and crossbones symbol on the package label.
Note: 1 kilogram (kg)=2.2 pounds (lb) 28.3 grams (gr)=l ounce (oz.)
1000 milligram (mg)=l gram (gm)
In Appendix I, plant disease control chemicals are listed on the basis of their 
toxicity. They can be checked against Table 1 for class and warning signals.
To translate the amount of LD/50 into the number of ounces that would be fatal 
to 50 percent of a group of men whose weight averaged 180 pounds, multiply the 
Mmg/kgM by 0.003 to get ounces per 180 pounds.
Since LD/50 depends upon body weight, a child's body requires less chemical and 
a heavier adult requires move chemical to have a toxic effect. LD/50 also is 
proportional to the percent of active ingredient. A material only 50 percent 
active requires twice as much to produce a toxic effect as 100 percent pure ma­
terial.
The lower the LD/50 value, the greater the toxicity. A common standard for com­
parison is aspirin, which has an LD/50 of 1,200 mg/kg and is considered slightly 
toxic.
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SAFETY TIPS FOR SPECIFIC USES
Here are a few minimum precautions applicable to certain persons and situations. 
If you are a supervisor or foreman, you need to be thoroughly familiar with all 
of them.
General
When in doubt, consult an authority on problems of plant disease control.
Read the package label carefully, even the small print.
Plan ahead.
Check and calibrate your equipment.
Check gloves, masks, and other protective clothing for holes and cleanliness 
before each use.
Wash yourself, your clothing, and your equipment thoroughly after each applica­
tion.
Keep others away from the treated area until it is safe to enter.
Cover or remove food, feed, and water containers in the vicinity.
Pilots (aerial application)
Plane engines should remain off while filling chemical tanks.
Do not fly through the drift of an application.
Wear the proper helmet and respirator.
Refuse to fly if the conditions are not "just right."
Do not spray or dust over the flagman.
Ground crew (aerial application)
Clean and cover hoppers when loading is complete.
Change clothing after washing aircraft and other contaminated equipment.
Keep a record of what is being applied in case of emergency.
Flagman (aerial application)
Avoid as much spray or dust as possible.
Wear protective garments.
Never turn your back on an approaching airplane.
Ground applicators
Have two people working together if highly toxic materials are being mixed in the 
field.
Stay out of the drift or drip line of sprayed trees.
Storage fumigators
Warn all persons in the area and post signs.
Aerate fumigated goods and spaces before handling or reentry.
Use proper detector equipment.
Greenhouse operators
Use the most effective but least toxic materials available.
Post warning signs.
Avoid contact with treated plants and other treated surfaces.
Label and keep separate equipment for fumigation and spraying.
Household and garden
For food gardens use nonpersistent materials.
Never deviate from package directions.
Keep materials out of the reach of children, irresponsible adults, and pets.
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Keep aerosol sprays away from lighted fires and electrical outlets.
Cover bird baths, fish ponds, wells, and picnic tables during application to 
avoid contamination.
Cities and municipalities
Give advance notice and explanation of pesticide application through the press, 
radio or television.
Have a legitimate reason for spraying.
Mixing chemicals
Do not mix a "home brew" unless absolutely sure the chemicals are compatible.
(See Report on Plant Disease 1004- Problems in Mixing Pesticides.)
Pour liquids, powders, and dusts slowly to avoid splashing and spilling.. Wear 
a mask especially when pouring dusts.
Be aware that some chemicals, when combined, have increased toxicity (potentia­
tion) .
Disposal of containers and materials
Rinse containers several times when empty. Pour on a gravel drive or on to a 
waste soil area away from wells.
Keep empty containers locked up and do not use for anything else until they are 
disposed of safely.
Do not puncture aerosol cans or place in fires.
Never burn bags or metal cans that can release fumes into the air. Bury them 
18 inches below the soil in an isolated location.
For your own protectiona keep a record of plant disease control chemicals used 
and the methods of handling.
ENTRY OF CHEMICALS INTO THE HUMAN BODY
Chemicals enter humans through (1) skin contact and absorption (dermal), 
(2) breathing the vapors, fumes, or dusts (inhalation), and (3) eating or drink­
ing (oral). The contact hazard will depend upon the type of material and the 
method of application in actual use. Generally, powders and dusts are not as 
readily absorbed by the skin as are liquid preparations. Observe safe waiting 
periods after each application to avoid unnecessary contact with chemicals. Any 
chemical, if ingested in sufficient amounts, can be toxic enough to kill mammals.
EFFECTS OF DISEASE CONTROL CHEMICALS ON HUMANS
All persons using plant disease control chemicals should be familiar with the 
symptoms of poisoning and be alert to these symptoms in themselves and their co­
workers both during and after application.
DO NOT DIAGNOSE YOURSELF. Check with a qualified physician at your nearest Poi­
son Control Center. These symptoms are often produced during true illness and 
may not necessarily reflect poisoning. Not all pesticides produce all of the 
symptoms listed.
The following symptoms of poisoning may appear: 
eyes watering excessively (lacrimation) 
stomach cramps 
dizziness (vertigo) 
vomiting
excessive sweating
pupils of the eye reduced in size (miosis) 
rapid heart beat (tachycardia)
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muscle tremors or convulsions 
extreme nervousness
mental confusion, lack of coordination
uncontrolled drooling or watering at the mouth (salivation) 
severe burns of the skin
loss of ability to use muscles (paralysis) 
difficulty in breathing (dyspnea) 
unconsciousness (coma)
FIRST AID FOR CHEMICAL (PESTICIDE) POISONING 
In all cases
1. Stop exposure to the poison.
2. Give artificial respiration if breathing has stopped or is labored.
3. Call a physician immediately and show him the container or label. If you do 
not have either, save a sample of the vomit.
Poison on skin
1. Drench skin and clothing with water.
2. Remove clothing.
3. Cleanse skin and hair with soap and water thoroughly and as quickly as possi­
ble. ...........
Poison in eye
1. Hold the eyelid open, wash eye with a gentle stream of clean running water in 
large amounts.
2. Continue for 15 minutes or more.
3. Don’t treat the eye with commercially available eye medicines that might ag­
gravate the injury.
Inhaled poisons (dusts, vapors, gases)
1. If the victim is in an enclosed area, do not go in after him without proper 
respirator equipment.
2. Carry patient to fresh air immediately.
3. Loosen all tight-fitting clothing.
4. Open all doors and windows.
5. Prevent chilling (but do not overheat) and keep the person as quiet as possi­
ble. '
6. If convulsing, protect victim from injury to himself.
7. Do not give alcohol in any form.
Swallowed poisons
1. Do NOT induce vomiting if:
a. patient is unconscious or convulsing.
b. patient has swallowed petroleum products (kerosene, gasoline, or lighter 
fluids).
c. patient has swallowed corrosive poisons (acids or alkali).
Note: For ACIDS- Have victim drink milk, water, or milk of magnesia (1 ta­
blespoon to 1 cup).
For ALKALI- Have victim drink milk or water; for patients 1-5 years 
old, 1-2 cups; for patients 5 years or older, up to 
1 quart of liquid to dilute the poison.
2. If it is necessary to induce vomiting:
a. get the victim to a hospital first, if possible where they have the 
proper stomach-pumping equipment.
b. otherwise, place your finger at the back of the victim’s mouth or use 
an emetic (2 tablespoons of salt in a glass of warm water).
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Chemical burns of the skin
1. Wash the area with large amounts of water.
2. Remove contaminated clothing.
3. Cover the area immediately with clean, loosely fitting clothing.
4. Avoid the use of ointments, greases, powders, or other drugs on the burned 
area.
5. Treat for shock by keeping the patient flat with his feet slightly raised. 
Keep him warm. Give reassurance until a physician arrives.
There are many antidotes for chemical poisoning available. They can be pre­
scribed only by a doctor. Clean water or milk can be extremely valuable until 
specific antidotes are given.
APPENDIX I
Fungicides and other plant disease control chemicals are listed with their 
LD/50's, potential skin reaction of humans, and potential lethal dose for an av­
erage 180-pound man. Refer to Table 1 for a comparison of toxicity classes. This 
list does not constitute a recommendation of any chemical by the University of 
Illinois. LD/50's and potential hazard information were supplied by chemical 
companies that manufacture the products.
Chemical (grouped on the basis of 
LD/50
LD/50 (rats), 
acute oral, 
mg/kg
Potential
skin
reaction
Potential 
lethal dose for 
180-lb. man
Less than 100
Chloropicrin (tear gas, Larvacide, 
Picfume, Tri-clor, Chlor-O-Pic) Severe 0 .1 ppm in air
Cycloheximide (Acti-dione) 1.8-2.5 Severe 0.05-.075 oz.
Diazoben (Dexon) 60 Mild .18 oz.
Dinitrocresol (Elgetol) 30-60 Severe 0.09-.195 oz.
Mercury, organic (PMA, PMAS, Tag, 
Puratized, Merbam, Liquephene) 30 Severe 0.09 oz.
100-500
Dazomet (Mylone, Soil Fumigant M) 500
Light 
to none 1.5 oz.
Dibromo-3-chloropropane (DBCP, 
Fumazone, Nemagon, No-Nemo, 
Nema-Kill) 172
Severe 
to mild 1 ppm in air
Dichloropropenes (D-D, Telone, 
Vidden-D) 250 Severe 1 ppm in air
Ethylene dibromide (EDB, Soil-Fume, 
Dowfume W-85, Bromofume) 146 Severe 0.438 oz.
Methyl bromide (Dowfume MC-2, Pano- 
Brome, Brozone, Picride, Profume) Severe 2,000 ppm in
Mercury, inorganic (Mercuric chloride 
or corrosive sublimate) 100-210 Severe
air
0.3-.63 oz.
MIT (Vorlex Soil Fumigant, Vorlex 201) 305 Severe 0.915 oz.
Nabam (Dithane D-14 and A-40) 395 Mild 0.2 oz.
PCNB (Terraclor, PCNB, Fungiclor) 200-12,000 Mild 0.6-36 oz.
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500-5,000
Bacticin
Chloranil (Spergon)
Copper, fixed 
Dichlone (Phygon)
Diphenyl (phenyl benzene)
Dodine (Cyprex, Dodine)
Dyrene
Ethazol (Terrazole, Koban, Truban) 
Formaldehyde, i.e., formalin 
Glyodin
Karathane
Metham (Vapam Soil Fumigant)
Thiram (Arasan, Thiuram, Thylate, 
Spotrete, Tersan 75)
Vitavax (Carboxin, DMOC)
Ziram (Zerlate Ziram Fungicide,
Karbam White, Z-C Spray or Dust)
5,000-15,000
Benomyl (Benlate, Tersan 1991)
Botran (DCNA)
Captan (Orthocide)
Chloroneb (Demosan, Tersan SP) 
Chlorothalonil (Daconil 2787, Termil, 
Bravo 75-W, Exotherm)
Copper (bordeaux mixture, blue 
vitriol with hydrated lime) 
Copper-8-quinolinolate (wood 
preservative)
Copper-zinc chromate complex 
(Miller 658)
Difolatan
Ferbam (Fermate, Ferbam, Karbam 
Black, Carbamate)
Folpet (Phaltan, Flopet, Fungitrol) 
Household bleach (Clorox, Purex, 
Saniclor)
Lime, spray or hydrated 
Lime-sulfur
Maneb (Manzate, Dithane M-22 and M-45 
Fore, Maneb, Tersan LSR)
Parnon (El 241, Parinol)
Polyram
Streptomycin (Agrimycin, Ag-Strep, 
Agri-Strep, Phytomycin)
Sulfur
Zineb (Dithane Z-78, Zineb)
4,600 Mild 14 oz.
4,000 Mild 12 oz.
3,000-6,000 •  • • 9-18 oz.
1,300-2,250 Mild 3.9-6.8 oz.
3,280 •  • • 9.84 oz.
750-1,550 Mild 2.5-4 oz.
2,710 Mild 8.13 oz.
2.000 •  • • 6 oz,
800 Mild 2.4 oz.
3,170-5,770
Mild to
9-17.3 oz.
980 light 2.94 oz.
800 Severe 2.4 oz.
780 Severe 2.3 oz.
3,200 4 4 4 9.6 oz.
1,400 Severe
Light
4.2 oz.
9,590 to none 28.8 oz.
4,000-10,000 Light
Light
12 oz.
9,000-15,000 to none 32 oz.
11,000 4 4 4 33 oz.
10,000 Mild 30 oz.
•  • • Mild 50-500 mg/kg
* •  • None very large 
amts.
6,160 Light
Severe
18.5 oz.
6,200 to mild 18.6 oz.
17,000 Mild 51 oz.
10,000 Mild
Severe
30 oz.
•  9 , to mild • • •
7,340 Mild • • •
... Mild ...
6,750-7,500 Mild 20-22 oz.
. 4 4 Mild •  • #
6,400 4 4 4 19.2 oz.
9,000 Allergic? 27 oz.
17,000+ None over 50 oz.
5,200 Mild 16 Oz.
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THE TOXICITY OF HERBICIDES
Toxicity i s  the capacity of a substance to produce in ju ry . The tox ic ac tion  of 
g rea tes t concern is  the le th a l dosage (LD). This ac tion  can be immediate (acute) or i t  can be accumulative (chronic). Results o f te s ts  w ith animals show th a t tox­
ic i ty  of a given substance varies with species, age, sex, and n u tr i t io n a l s ta tu s  of the animal and also  with the route of adm inistration  (in ternal--stom ach, lungs; or ex te rn a l- -derm al).
Before companies are granted clearances, they are required to do several types of toxological te s ts  on th e ir  compounds. They conduct mutagenic and teratogenic 
te s ts  by progeny and l i t t e r  te s tin g . They also conduct acu te, subacute, and chronic to x ic ity  te s t s .  One of the most usefu l expressions of acute le th a l to x ic ­i ty  is  the LD5 0 . LD50 represents the average le th a l dosage (LD) per u n it of body weight required to k i l l  one-half (50 percent) of a large te s t  population. Toxic­i ty  must, o f n ecessity , be te s ted  on animals ra th e r than people. This c rea tes 
some question when the re su lts  are applied to humans.
The usual t e s t  animals are white r a t s , but m ice, r a b b i ts , and dogs are sometimes 
used. The most common LDcq expression represents the acute o ra l to x ic ity , th a t i s ,  the sing le  in te rn a l dosage necessary to k i l l  one-half of the t e s t  animals. The acute o ra l to x ic ity  has lim ita tio n s  because i t  represents only the immediate 
to x ic ity  of an in te rn a l dosage and not the chronic, accumulative e ffec ts  of any skin absorption or i r r i t a t io n .  Few herb ic ides, however, are absorbed rap id ly  through the sk in , and most herbicides do not accumulate in  the body to  a toxic 
lev e l. Some, however, such as Ramrod, do cause skin i r r i t a t io n .
LD5 0  values are expressed in  terms of m illigram  of chemical per kilogram of body weight (mg/kg). Some conversion fac to rs to  convert common terms a r e :
1 ounce = 28.38 grams = 28,380 m illigrams
1 kilogram = 1 , 0 0 0  grams = 2 . 2  pounds ,,mg/kg x 0.0016 = ounces/hundredweight or  f  ^  = ounces/hundredweight
mg/kg x 0.0030 = ounces/180 pounds
Therefore an LD50  of 1,000 mg/kg would be 3 ounces of m aterial per 180 pounds of body weight, while LD5 0  values of 100 and 10 would be 0.30 and 0.03 ounce per 180 pounds resp ec tiv e ly . Since to x ic i t ie s  depend on body weight, i t  would take only one-th ird  of th is  amount to be le th a l to  a 60-pound ch ild  and five  times as much to k i l l  a 900-pound animal.
The LD5 0  values are expressed on the basis of ac tive  ing red ien t. I f  a commercial 
m aterial is  only 50 percent ac tive ing red ien t, i t  would take two p a rts  of the m aterial to  make one p a r t of the ac tive  ingredient. In some cases chemicals mixed with the ac tive  ingred ient (adjuvants) fo r formulating a p es tic id e  may cause the to x ic ity  to d if fe r  from th a t of the active ingred ient alone. For example, the LD50  of 2,4-D acid is  320 mg/kg, while th a t of the e s te r  form ulations is  500 to 600.
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The persistence of herbicides is  an important fac to r in  herbicide to x ic ity . A re la t iv e ly  tox ic m aterial th a t is  not e a s ily  broken down is  p o te n tia lly  more hazardous than one th a t decomposes rap id ly  a f te r  application . Soil persistence of herbicides is  discussed in  Agronomy Fact No. W-22a.
Sodium arsen ite  is  one of the most toxic h e rb ic id es . I t  is  a re la t iv e ly  old ma­te r i a l  th a t has been quite  e ffec tiv e  as a s te r i la n t .  I t  would be advisable, espe­c ia l ly  around the house, to  use more recen t, le ss  tox ic m aterials wherever p o ss i­b le . Sodium a rsen ite  has caused more deaths than any other herb ic ide.
P estic ides must be handled and stored  carefully . P estic ides should be stored only 
in  properly  labeled o rig in a l containers. They should be kept where ch ild ren  can­not reach them. Empty containers should be destroyed or disposed of where c h i l ­dren and animals cannot find  them. Though the LD50  of some herbicides ind ica tes a 
re la t iv e ly  low to x ic ity , i t  is  well to form the hab it o f handling a l l  p es tic id es ca re fu lly .
Proper precautions should be taken where livestock  graze tre a te d  areas or are fed crops from tre a te d  areas. Although a ce rta in  herbicide may not be very toxic to animals, some residue may occur in  the meat or milk. Treated pastures should not be grazed by dairy  animals for seven days a f te r  they have been trea ted  with 2,4-D. Questions associated  with 2,4-D to x ic ity  in  forage or food crops are discussed in  Fact Sheet W-23.
The acute o ra l LD5 Q values for the ac tive  ingredient of some common herbicides are given in  Table 1. Remember: The lower the LD50 value3 the greater the to x ic i ty .  A common standard fo r comparison is  a sp ir in , which has an LD50  of 750 mg/kg or tab le  s a l t  which has 3,320.
The to x ic ity  ra tin g s fo r the various LD50  values are as fo llow s:
Rating LD50 Probable lethal dose for man
Highly toxic 1-50 A few drops to 1 teaspoonModerately tox ic 50-500 1 teaspoon to 2 tablespoonsS lig h tly  toxic 500-5,000 1 ounce to 1 p in tP ra c tic a lly  nontoxic 5,000-15,000 1 p in t to  1 quartR elatively  harmless 15,000+ 1 quart +
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Table 1. Herbicides Classed as Highly (1-50) or Moderately (50-500) Toxic
Name Acute O ra l LD50
Common 1/ Trade Mg/Kg Oz/180-lb. man
1-50
sodium a rsen ite Many 10-50 .03-.50
PCP Penta, others 27-80 .08-.24
PMA Many 30 .09
dinoseb (d in it r o ) Preemerge
Sinox
30-40 .09-.12
endothall Endothal 
Aquathoi 
Hydrothol
51-2062/ .15-.62
50-500
a l l y l  a lcohol 64 .19
paraquat Paraquat 150 .45
brom oxynil Brominal
B u c tr il
190 .57
cyanazine Bladex 334 1.04
2,4-D Many 300-1,000-/ 0 .9 -3 .0
diquat Diquat 400 1.20
2,4-DB Butyrac
Butoxone
300-1,0002/ 0 .9 -3 .0
2,4,5-T^/ Many 300-1,000'2/ 0 .9 -3 .0
17 Common Name = name approved by Weed Science S ociety o f  America. 
2/ V a rie s  w ith  fo rm ula tio n ; i . e .  a c id , amine, e s te r , s a lt .
3/ Usage has been re s tr ic te d  (1970).
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192 Table 2. Toxicity of Herbicides
Name Chemical
Acute
o ra l
Skin
i r r i -
Common 1/ Trade Producer class l d 50 ta t io n £/ Used/
a la c h lo r Lasso Monsanto a c e ta n ilid e 1,200 Fc
ami t ro le Amizol
C y tro l A m itro l-T
Amchem
American Cyanamid
t r ia z o le 2,500 B r, F r , Ss
AMA Many C le a ry , V ineland organic a rse n ic a l 600 T f
AMS Animate -X DuPont inorganic 3,900 M B r, Fr
a tra z in e AAtrex CIBA-Geigy t r ia z in e 3,080 F c, S s , Vg
bandane Many V e ls ic o l ch lo rin a te d
hydrocarbon
575 T f
be nefin Balan Elanco n it ro a n ilin e 10 , 000+ Fc, Vg
bensulide Betasan 
P re fa r , PreSan
S ta u ffe r sulfonamide 770 Vg, T f
brom acil H yvar-X DuPont u ra c il 5,200 M Ss
brom oxynil Brominal
B u c tr il
Amchem
Rhodia
b e n z o n it r ile 190* M Fc, T f
b u ty la te Sutan S ta u ffe r thiocarbamate 4,660 Fc, Vg
cacodylic  acid Phytar 560 
S i lv is a r  510
Ansul organic a rse n ic a l 830 Ns
calcium  arsenate Many Many inorganic  a rsen ica l 35* M T f
CDDA (a ll id o c h lo r ) Randox Monsanto acetamide 750 M Fc, Vg
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Table 2, continued
Name Chemical
Acute
o ra l
Skin
i r r i -
Common!/ Trade Producer c lass ta tio n f/  Use/v
CDEC (su l f a l l  ate) Vegadex Monsanto thiocarbamate 850 M Vg
chloramben Amiben
Vegiben
Amchem benzoic acid 3,500 Fc, Vg
chlorbromuron Maioran 
Bromex
CIBA-Geigy 
Nor-Am
phenylurea 4,287 Fc
chloroxuron Tenor an 
Norex
CIBA-Geigy 
Nor-Am
phenylurea 3,700 Fc, F r ,  Vg
chlorpropham (CIPC) C hloro-IP C
Furloe
PPG In d u stry phenylcarb amate 5,000 Fc, F r ,  Vg
cyanazine Bladex S h e ll t r ia z in e 334 Fc
cyprazine Outfox G u lf t r ia z in e 1,200 Fc
dalapon Dowpon Dow a lip h a t ic  acid 7,570 M Fc, F r , Ss, Vg
DCPA (c h lo rth a l) Dacthal Diamond Shamrock te re p h th a lic  acid 3,000+ Fc, F r , T f ,  Vg
dicamba Banvel V e ls ic o l benzoic acid 1,028 B r, Fc, T f
d ic h lo b e n il Casoron Thompson Hayward b e n z o n it r i le 3,160 Ag, Fc, F r , Ss
dinoseb (DNBP) 
" d in it r o "
Preemerge 
Sinox PE 
Dow General
Dow d in itro p h e n o l 5-60** M Fc, Vg
diphenamid Dymid
Enide
Elanco
Tuco
phenylamide 970 Fc, F r , Vg
diquat Diquat Chevron p y r id il iu m 400* S Aq
diuron Karmex DuPont phenylurea 3,400 F r, Vg, Ss
DSMA Many Ansul organic a rse n ic a l 1,800 F r , Ss, T f
en dotha ll Endothal Pennwalt p h th a lic  acid 125-200* S Aq, Vg
Aquathol
H ydrothol
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Table 2, continued
Commonl/
Name
Trade Producer
Chemical
class
Acute 
o ra l 
. LDS0
Skin 
i r r i ­
ta t io n  h i  Use 3/
EPTC Knoxweedl/
Eptam
S ta u ffe r thiocarbamate 1,652 Fc, Vg
fenac (ch lorfenac) Fenac Amchem phenylacetic  acid 1,780 Aq, F r , Ss
fenuron Dybar DuPont phenylurea 6,400 M B r, Ss
£enuron-TCA Urab General Chemical phenylurea 4,000 M B r, Ss
f lu o ro d ife n Preforan
Soyex
CIBA-Geigy
Nor-Am
diphenyl ether 10,000 Fc
HCA HCA General Chemical chioro-acetone 1,290 M Ss
lin u ro n LondaxV, Lorox DuPont phenylurea 1,500 M Fc, Vg
MCPA, MCPB Many Rhodia, Amchem phenoxy acid 650-700 Fc, Vg
me coprop (MCPP) Mecopex
Mecopar
Morton, Rhodia phenoxy acid 930 T f
metobromuron
m etribazin
Patoran
Sencor
CIBA
Chemagro
phenylurea
t r ia z in e
3,000+ M Vg
monuron T e lva r DuPont phenylurea 3,600 M Vg
MSMA Daconate 
Ansar 529, 170
Diamond Shamrock organic a rse n ic a l 1,800 F r , Ss, T f
naptalam (NPA) Alanap, Solo!/ U n iro ya l p h th a lic  acid 1,770 Fc, Vg
n i t r a l in P lanavin S h e ll n it ro a n ilin e 2 , 000+ Fc, Vg
n it ro fe n TOK Rohm $ Haas diphenyl ether 1,470 M Vg
norea NorabenV, Herb an Hercules phenylurea 1,470 M Fc
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Table 2, continued
Common1/
Name
Trade Producer
Chemical
class
Acute 
o ra l 
LDsn .
Skin 
i r r i ­
ta t io n  2/ Use-V
paraquat Gramoxone Chevron p y r id il iu m 150* M Fc, Ns, Ss, Vg
Paraquat
pebulate T illa m S ta u ffe r thiocarbamate 1,120 Vg
picloram Tordon Dow p ic o l in ic  acid 8,200 B r, Ss
prometone Pram itol CIBA-Geigy t r ia z in e 2,980 Ss
prometryne Caparol CIBA-Geigy t r ia z in e 3,750 Fc
propachlor Ramrod Monsanto a c e ta n ilid e 1,200 M Fc, Vg
pryn ach lo r Basamaize BASF a c e ta n ilid e 1,500 M Fc
pyrazone Pyramin BASF pyridazone 3,000 M Vg
sesone Sesone Amchem phenoxy compound 1,230 Fr
siduron Tupersan DuPont phenylurea 5,000+ M T f
s i lv e x Many phenoxy acid 650 Aq, B r, T f
sim azine Princep CIBA-Geigy t r ia z in e 5,000+ Fc, F r ,  Ss, Vg
sodium arsen ite Many Many inorg an ic  a rse n ic a l 10-50** Ss
sodium borate Borascu § others Many inorganic 2,000 M Ss
sodium ch lo rate Many Many inorgan ic 1,350 M Ss
196 Table 2, continued
Common 1/
Name
Trade Producer
Chemical
c lass
Acute
o ra l
LDSO
Skin 
i r r i ­
ta t io n  2/ Use V
te rb a c il Sinbar DuPont u ra c il 5,000+ Fr
te rb u to l Azak Hercules methylcarbamate 15,000+ T f
t r i f l u r a l i n T re f la n Elanco n it ro a n ilin e 3,700 Fc, Vg
ve m o la te Vernam S ta u ffe r thiocarbamate 1,780 Fc
2,3,6-TBA Benzac DuPont benzoic acid 750 Ss
Trysben Amchem
2,4-D Many Many phenoxy acid 300-1,000 B r, Fc, T f ,  Vg
2,4-DBl/ Butyrac Amchem phenoxy acid 300-1,000 Fc
Butoxone Rhodia
2 ,4 ,5 -T i/ Many Many phenoxy acid 300-1,000 Br
by Weed Science S ociety 
o f America
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**highly to x ic  
^moderately to x ic  
M = m ild  sk in  i r r i t a n t  
S = severe sk in  i r r i t a n t
Aq = aquatic
Br = brush
Fc = f ie ld  crops
Fr = f r u i t s
Ns = non s e le c tive
Ss = s o i l  s t e r i la n t
T f  = t u r f
Vg = vegetables
4/ Usage re s tr ic te d  (1970J
M.D. McGlamery and 
E .L . Knake
CHECK LIST OF INSECTICIDES
There are many in se c tic id e s  l is t e d  in  C irc u la rs  897 (Commercial V e g e ta b le s ), 898 
(L iv e s to c k ), 899 (F ie ld  C ro p s ), and 900 (Homeowner) conta in ing  the cu rre n t I l ­
l in o is  in s e c tic id e  recommendations. The fo llo w in g  l i s t  g ives some inform ation  
about these in s e c t ic id e s ; we have a lso  included other in s e c tic id e s  that have 
la b e l approval but are not in  the I l l i n o i s  recommendations.
The in s e c tic id e  names are l is t e d  at the le f t  in  c a p ita l le t t e r s .  U s u a lly  these 
are the common names, but i f  they are trade names they are marked w ith  an 
a s te ris k . Trade names and other id e n t ify in g  names fo llo w  the common names. The 
name o f  the basic  manufacturer is  l is t e d  a fte r  the trade name.
T o x ic ity  ra tin g s  fo r  each in s e c tic id e  are l is t e d  below the name. An acute o ra l 
t o x ic i t y  ra t in g  fo r  each in s e c tic id e  is  g ive n , a lso  a dermal t o x ic i t y  ra tin g  i f  
known. Acute o ra l t o x ic i t y  ra tin g s  are u s u a lly  obtained by feeding w hite ra ts ,  
acute dermal ra tin g s  by sk in  absorption  tests  on ra ts  o r ra b b its . These fig u re s  
are expressed as LD50. Th is  means the s ize  o f  the dose which is  le th a l to  50 
percent o f  the te s t  anim als. LD50 is  expressed in  terms o f  m illig ram s o f  actual 
in s e c tic id e  pe r kilogram  o f  body weight o f  the te s t  anim al--m g./kg. Chronic o ra l 
t o x ic i t y  (90 days p lu s ) w ith  the n o -e ffe c t  le v e l in  the d ie t  is  expressed in  pa rts  
per m il l io n .  When a v a ila b le , t o x ic i t y  ra tin g s  o f  in se c tic id e s  to f is h  and honey­
bees are a lso  g iven . Those fo r  bees can be in te rp re te d  re a d ily  as fo llo w s : (1)
H ig h - -k i l ls  bees on contact and by re s id ue s ; bees should be removed from area o f 
a p p lic a tio n . (2) M o d e ra te --k ills  bees i f  app lied  over them; lim ite d  damage w ith  
c o rre c t dosage, tim in g , and method o f  a p p lic a tio n . (3) Low --can be used around 
bees w ith  few precautions and a minimum o f  in ju r y .
To express t o x ic i t y  in  p ra c t ic a l terms, the fa c to r  .003 times the LD50 va lue  w i l l  
g ive  the ounces o f  actual in s e c tic id e  re q u ire d  to  be le th a l to  one o f  e ve ry  two 
187-pound men or o ther warm-blooded anim als. As an example, the o ra l LD50 value 
fo r  m alathion is  1,200 m g./kg.; thus, i f  a group o f  men each weighing 187 pounds 
ate 3.6 ounces (1,200 times .003) o f  actual m alathion per man, h a l f  o f  them would 
succumb. The de rm al-tox ic ity -LD 5 0  value  o f  m alathion is  approxim ately 4,000 
mg./kg. o r fo r  a 187-pound man, 12 ounces. I f  you check the l i s t  o f  in s e c t ic id e s , 
you w i l l  f in d  some h ig h ly  to x ic  chemicals w ith  LD50 values from 1 to 10 mg./kg. 
For the average man, fa ta l  doses o f  these would be in  the range o f  .003 to  .03 
ounce.
By comparison, the o ra l LD50 value  o f  a s p ir in  is  1,200 mg./kg. o r  3.6 ounces per 
187-pound man, the eq u iva len t o f  m alathion. The o ra l LD50 value o f  e th y l a lcohol 
is  4,500 mg./kg. I f  a group o f  187-pound men each consumed somewhat more than 
1 quart o f  80 p ro o f whiskey in  45 minutes they would not o n ly  be in to x ic a te d ,
50 percent o f  them might d ie .
I t  is  im portant to remember th a t these t o x ic i t y  ra tin g s  o f  each in s e c tic id e  l is t e d  
are approximate and p e rta in  to w hite ra ts  and sometimes ra b b its . Such ra tin g s  do
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serve as a guide to  compare the t o x ic i t y  o f  in se c tic id e s  as w e ll as an in d ic a tio n  
o f  t h e ir  comparative acute t o x ic i t y  to other warm-blooded animals and man. Acute 
t o x ic i t y  ra tin g s  expressed as LD50 are c la s s if ie d  as to  th e ir  r e la t iv e  danger when 
being used. An LD50 o f  750 mg./kg. o r h ig h e r is  ra ted  as low t o x ic i t y ,  LD50 r a t ­
ings o f  150-750 is  moderate, 50-150 is  m oderately high, and 50 o r less  is  v e ry  h ig h .
The chemical group to  which the in s e c tic id e  belongs is  g iven a fte r  the t o x ic it y  
ra t in g s . From t h is ,  you can determine which in se c tic id e s  have s im ila r  chemical 
p ro p e rt ie s . A b r ie f  statement fo llow s the chemical group name, de scrib in g  in  gen­
e ra l terms the p r in c ip a l uses fo r  the in s e c t ic id e .
Remember, th is  is  n o t  a l i s t  o f  recommended in s e c t ic id e s , nor is  i t  to  be used in  
determ ining what in s e c tic id e  to use to c o n tro l a p a r t ic u la r  in se c t. Th is  l i s t  is  
a quick in s e c tic id e  reference to  compare common chemical names to trade names, 
t h e ir  t o x ic i t y  ra tin g s  and general uses.
ABATE*--see b io th io n
ACARALATE*- - see ch lo ropro pyla te
AKTON* SD 9098 S h e ll
Acute o r a l - -146 
Acute d e rm al--177
Organic p h o sp h a te --In se c tic id e  fo r  lawn in se cts .
ALDRIN S he ll
Acute o r a l --39 -6 0  F ish  t o x ic i t y - -V e r y  high
Acute de rm al--98 Bee t o x ic it y - -H ig h
Chronic o r a l - -0 .5
C hlorinate d  hydrocarbon--U sed as a s o i l  in s e c tic id e  fo r  com  s o i l  insects 
and te rm ite s . Not suggested fo r  use in  I l l i n o i s .
ALFA-TOX* C iba-Geigy
A combination o f  m ethoxychlor and d ia zin on  used as a spray fo r  a l f a l f a  wee­
v i l  c o n tro l.
ALLETHRIN Syn thetic  p y re th r in , Pynamin FMC, Benzol Products
Acute o r a l - -680-1,000 Bee to x ic ity --L o w
Acute dermal--11,200 
Chronic o r a l - -5,000
B ota n ica l--U se d  in  household aerosols and f l y  sprays as a quick knockdown. 
ALUMINUM PHOSPHIDE Phostoxin Hollywood Term ite Company
Fumigant--Used on stored products. H ig h ly  to x ic  when phosphine gas is  formed.
"* Trade name.
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APHOLATE 01in  Mathieson
Acute o r a l - -90 
Acute de rm al--50-200
Organic phosphate--Used as an experim ental chemical s t e r i l i z in g  agent o f  
in s e c ts .
ARAMITE* U .S . Rubber
Acute o r a l - -3,900 F ish  to x ic ity --M o d e ra te
Chronic o r a l - -500 Bee to x ic ity --L o w
S u lfo n a te --M it ic id e  lim ite d  to ornamentals and household. No clearance on 
f r u i t  o r vegetab les, has carcinogenic p ro p e rt ie s .
AZINPHOSMETHYL Guthion Chemagro
Acute o r a l - -11-13 Bee t o x ic it y - -H ig h
Acute de rm al--220 
Chronic o r a l - -5
Organic phosphate--Used on co tto n , forage crops, ornamental c ro ps, and tre e  
f r u i t  to  c o n tro l both insects and m ites.
AZODRIN* SD 9129 S h e ll
Acute o r a l - -21 Bee t o x ic it y - -H ig h
Acute dermal--354 
Chronic o r a l - - l
Organic phosphate: Systemic in s e c tic id e  fo r  use on cotton and f r u i t
crops upon la b e l approva l.
BACILLUS POPILLIAE
B a c te ria l--N o n to x ic  m ic ro b ia l in s e c t ic id e . A pp lied  to  s o i l  to  in fe c t  
Japanese b e etle  grubs w ith  m ilk y  d isease.
BACILLUS THURINGIENSIS T h u ric id e , D ip e l, B io t ro l
Bee to x ic ity --L o w
B a c te r ia l - -A  nontoxic m ic ro b ia l in s e c tic id e  used to  c o n tro l c a te rp il la rs  
on vegetable crops and ornamentals.
BAYGON*--see propoxur 
BAYTEX*--see fen th io n
BENZENE HEXACHLORIDE BHC, gammexane Diamond Shamrock, Hooker 
O lin  M athieson, S ta u ffe r
Acute o r a l --1 ,25 0  
Chronic o r a l - -10
Bee t o x ic it y - -H ig h
C hlorinate d  h yd ro c a rb o n --L im ite d  use; replaced by lin dane. 
* Trade name.
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BENZYL BENZOATE Monsanto
Acute o r a l - -500-5,000
R e p e lle n t--A  re p e lle n t  fo r  ch ig gers, mosquitoes, and t ic k s  on man.
BIDRIN* S h e ll
Acute o r a l - -22 Bee t o x ic it y - -H ig h
Acute d e rm al--225 
Chronic o r a l - - l
Organic phosphate--System ic in s e c tic id e  used fo r  mimosa webworm c o n tro l 
on honey lo c u s t. Recommended in  many states as an in je c te d  systemic 
fo r  elm bark be etle  c o n tro l but to be applied  o n ly  by people e s p e c ia lly  
tra in e d  to do the work.
BINAPACRYL M orocide, A c r ic id  FMC
Acute o r a l - -161 Bee to x ic ity --L o w
Acute derm al--1 ,35 0
N itro p h e n o l--A  m it ic id e  f o r  c e rta in  f r u i t  crops.
BIOTHION Abate American Cyanamid
Acute o r a l --1 ,000-3 ,000 
Acute d e rm al--1,024-1,782 
Chronic o r a l - -2
Organic phosphate--Used as a la rv ic id e  fo r  mosquito c o n tro l.
BIOTROL*--see B a c illu s  th u rin g ie n s is
BUX* Ortho 5353 Chevron
Acute o r a l --8 7  
Acute d e rm a l--400
Carbamate--Used fo r  s o i l  in se ct c o n tro l in  com .
BUTOXY POLYPROPYLENE GLYCOL Crag F ly  R epellent Union Carbide
Acute o r a l - -9,100-11,200 
Chronic o r a l - -640
R ep e lle nt--U se d  in  sprays fo r  c a tt le  against f l i e s .
CARBARYL Sevin Union Carbide
Acute o r a l - -500-850 Fish  t o x ic i t y - -V e r y  low
Acute derm al--4,000+ Bee t o x ic it y - -H ig h
Chronic o r a l - -200
Carbam ate--A general in s e c tic id e  re g is te re d  fo r  c o n tro l o f  many pests o f  
f i e ld  crops, vegetab les, f r u i t ,  homeowner, and liv e s to c k .
* Trade name.
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CARBOFURAN NIA 10242, Furadan N iagara, FMC, Chemagro
Acute o r a l --8 -1 4  
Acute de rm al--10,200
Carbamate--Systemic in s e c tic id e  fo r  com  s o i l  insects and use on a l f a l f a  
fo r  a l f a l f a  w e e vil c o n tro l.
CARBON DISULFIDE S ta u ffe r
Chronic v a p o r --20 ppm. (40 h r . )  
Acute v a p o r --200 ppm. (1 h r . )
Fumigant--Used on sto re d  products.
A l l ie d ,  Diamond Shamrock, Dow 
FMC, F ro n t ie r , S ta u ffe r
CARBON TETRACHLORIDE A l l ie d ,  Diamond Shamrock, Dow 
FMC, F ro n t ie r , S ta u ffe r
Acute o r a l - - 5 , 730-9,770 
Acute deim al--5 ,070-8 ,780 
Chronic v a p o r --10 ppm. (40 h r . )
Acute v a p o r --300 ppm. (1 h r . )
Fumigant--Used as safener in  fumigant m ixtures fo r  stored g ra in  in se cts .
CARBOPHENOTHION T r it h io n ,  G arrath ion  S ta u ffe r
Acute o r a l - -10-30 Bee to x ic ity --M o d e ra te
Acute de rm al--27-54 
Chronic o r a l - -5
Organic p h o sp h a te --In se c tic id e  w ith  la s t in g  residue w ith  lim ite d  use on some 
f r u i t s  and vegetables. I t  is  used c h ie f ly  as a m it ic id e .
CHLORBENSIDE M itox Chevron
Acute o r a l --3 ,0 0 0  Bee to x ic ity --L o w
Chronic o r a l - -20
Organic s u l f id e - -A  m it ic id e  used on many f r u i t  crops.
CHLORDANE O ctach lo r, O c ta -K lo r, B e lt V e ls ic o l
Acute o r a l --335-430 F ish  t o x ic i t y - -V e r y  high
Acute de rm al--690-840 Bee t o x ic it y - -H ig h
Chronic o r a l - -25+
C hlorinated  h ydrocarb on --A  re s id u a l in s e c tic id e  fo r  c o n tro l o f ants and 
roaches and a s o i l  in s e c tic id e  fo r  te rm ite s , lawn, and com  s o i l  in se c ts .
* Trade name.
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CHLOROPICRIN Picfume Dow, Morton
Chronic v a p o r --0 ,1  ppm. (40 h r . )
Acute v a p o r --20 ppm. (1 h r . )
Fumigant--Used on sto red  products in  sh ip  ho ld s.
CHLOROPROPYLATE Acaralate CIBA-Geigy
Acute o r a l --34,600 
Acute de rm al--10,200 
Chronic o r a l - -40
Bee to x ic ity --L o w
C hlorinate d  h yd ro c a rb o n --M itic id e  fo r  f r u i t  crops.
CHLORPYRIFOS Dursban, Dowco 179 Dow
Acute o r a l - -97-276 
Acute de rm al--2,000
Organic phosphate--Used as a s o i l  in s e c tic id e  in  com  and fo r  mosquito 
c o n tro l. Used fo r  roach c o n tro l as w e ll as fo r  lawn in se c ts .
CIODRIN*--see crotoxyphos
CIOVAP*--m ixture o f  crotoxyphos and d ic h lo rvo s . Used as a spray on c a tt le  fo r  
pasture f l i e s .
CO-RAL*--see coumaphos
COUMAPHOS Co-Ral Chemagro
Acute o r a l - -15-41 Bee to x ic ity --M o d e ra te
Acute de rm al--860 
Chronic o r a l - -5
Organic phosphate --A  system ic in s e c tic id e  fo r  beef c a tt le  and p o u lt ry  to 
c o n tro l grubs, l ic e ,  and m ites.
CROTOXYPHOS C io d rin , SD 4294 S h e ll
Acute o r a l - -125 Bee t o x ic it y - -H ig h
Acute derm al--385 
Chronic o r a l - -7
Organic phosphate--Used to  c o n tro l liv e s to c k  in s e c ts , e s p e c ia lly  b it in g
Acute o r a l - -460-635 
Acute de rm al--2,000-4,000 
Chronic o r a l - -10-30
Organic phosphate --A  system ic in s e c tic id e  fo r  c o n tro ll in g  grubs and l ic e  
on beef c a tt le .
f l i e s .
CRUFOMATE Dowco 132, Ruelene Dow
* Trade name.
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CYGON*--see dimethoate
CYTHION*--see m alathion
DASANIT*--see fe n su lfo th io n
DDD*--see TDE
DDT
Acute o r a l - -113-118 
Acute dermal--2 ,51 0
F ish  t o x ic i t y - -V e r y  h igh 
Bee to x ic ity --M o d e ra te
Chronic o r a l - -5
C h lorinated  h y d ro c a rb o n --I l le g a l fo r  sale o r use in  I l l i n o i s  except by perm it. 
DDVP*--see d ich lo rvo s
Acute o r a l --1 ,95 0  
Acute derm al--10,000
R epellent--U sed  fo r  c o n tro l o f  b it in g  insects and chiggers on man.
A pplied  d i r e c t ly  to  sk in .
DE-FEND*--see dimethoate
DELNAV*--see d ioxath io n
DEMETON Systox Chemagro
Acute o r a l - -2 -6 F ish  to x ic ity --M o d e ra te
Acute derm al--8 -14 Bee to x ic ity --L o w
Chronic o r a l - - l
Organic phosphate --A  system ic m it ic id e  and aphicide fo r  use in  greenhouses, 
orchards, and on c e rta in  f ie ld  crops.
DESSIN* • Murphy, Union Carbide
Acute o r a l - -100-155 
Acute de rm al--1,000
C arb o n a te --M itic id e  fo r  f r u i t  crops.
* Trade name.
DEET O f f ,  Delphene, 
d ie thylto luam ide
Hercules
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DIAZINON Spectracide CIBA-Geigy
Acute o r a l --76-108 
Acute derm al--455-900
F ish  t o x ic it y - -H ig h  
Bee t o x ic it y - -H ig h
Chronic o r a l - - l
Organic phosphate --A  general in s e c t ic id e ; can be used as a re s id u a l 
f l y  spray in  barns , a lso  to c o n tro l insects in  s o i l  o f  c o rn fie ld s , as 
w e ll as in se ct pests o f  t u r f ,  vegetables, f r u i t s  and household.
DIBROM*--see naled
DIBUTYL PHTHALATE DBP A l l ie d ,  Monsanto, Commercial Solvent
Acute o r a l --5 ,000-15,000
R e p e lle n t--F o r  impregnating c lo th in g  to re p e l chiggers and m ites.
DICHLORVOS DDVP, Vapona S h e ll
Acute o ra l--5 6 -8 0  F ish  to x ic ity --M o d e ra te
Acute d e rm al--75-107 Bee to x ic it y - -H ig h
Organic p h o s p h a te --S h o rt -liv e d  re s id u a l in s e c tic id e  fo r  l iv e s to c k , f l y  
b a it ,  greenhouses, and warehouses. A lso  impregnated in  p la s t ic  re s in  
s t r ip s .
DICOFOL Kel thane Rohm and Haas
Acute o r a l - -1,000-1,100 F ish  to x ic it y - -H ig h
Acute de rm al--1,000-1,230 Bee to x ic ity --L o w
Chronic o r a l - -20
C hlorin ate d  h yd ro c a rb o n --M itic id e  used on vegetables, f r u i t ,  and ornamentals.
DIELDRIN Octalox S h e ll
Acute o r a l --4 6  F ish  t o x ic i t y - -V e r y  high
Acute derm al--60-90 Bee t o x ic it y - -H ig h
Chronic o r a l - -0 .5
C h lorinated  hydrocarbon--U sed as a seed treatment in s e c tic id e  and fo r  
c o n tro l o f  s p e c if ic  f r u i t  in se c ts , lawn s o i l  in se c ts , term ites and 
household in se c ts .
DIMETHOATE Cygon, De-Fend, Rogor, Roxion American Cyanamid
Acute o r a l - -215 F ish  t o x ic i t y - -V e r y  low
Acute d e rm a l--400-610 Bee t o x ic it y - -H ig h
Chronic o r a l - - 5
Organic phosphate --A  system ic in s e c tic id e  fo r  use on f r u i t ,  vegetab le , and 
ornamental crops and re s id u a l f l y  spray in s id e  o f  liv e s to c k  bam s.
* Trade name. .........  ~  .
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DIMETHYL PHTHALATE DMP Monsanto, A l l ie d
Acute o r a l - -8,200 
Acute de rm al--4,000+
R e p e lle n t--G e n e ra l purpose mosquito re p e lle n t .
DINITRO COMPOUNDS E lg e to l 318, DNOC Dow, EMC, Chem. In s . Corp.
Acute o r a l - -5-60 
Acute d e rm al--150-600
N itro p h e n o l--U se d  p r im a r ily  fo r  c o n tro llin g  aph ids, m ite s , and scale 
insects as dormant f r u i t  sp ray.
DI NOCAP Kara thane Rohm and Haas
Acute o r a l --980-1,190 
Acute dermal--4 ,70 0 -9 ,400
D in i t r o - -A  fu n g ic id e  used fo r  c o n tro l o f  powdery mildew; a lso  acts as a 
m ite suppressant.
DIOXATHION Delnav, Navadel Hercules
Acute o r a l - -23-43 Bee to x ic ity --L o w
Acute d e rm al--63-235 
Chronic o r a l - -4
Organic ph o sp h a te --M itic id e  and in s e c tic id e  used as an animal d ip  and spray. 
D IPEL*--see B a c illu s  th u rin g ie n s is  
DIPTEREX*--see t r ic h lo r fo n
DISULFOTON D i-S ys to n , dithiodem eton, thiodemeton Chemagro
Acute o r a l - -2 -7  Bee to x ic ity --M o d e ra te
Acute d e rm al--6-15 
Chronic o r a l - -2
Organic phosphate --A  system ic in s e c tic id e  to c o n tro l aphids, lea fhoppers , 
and f le a  beetles on c e rta in  vegetable crops. A lso  a s o i l  in s e c tic id e  
fo r  co m .
DI-SYSTON*--see d is u lfo to n  
DURSBAN*--see c h lo rp y r ifo s
DYFONATE* N2790 S ta u ffe r
Acute o r a l - -16 
Acute de rm al--319
Organic phosphate--Used fo r  s o i l  in se ct c o n tro l in  com .
* Trade name.
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DYLOX*--see t r ic h lo r fo n
ENDOSULFAN Thiodan, M alix  FMC
Acute o r a l - -18-43 Bee to x ic ity --M o d e ra te
Acute d e im a l--74-130 
Chronic o r a l - -30
C hlorinated  hydrocarbon--U sed on some vegetable crops to c o n tro l aphids, 
cabbage worms, and other c a t e r p i l la r s .  A lso  used fo r  peach b o re r c o n tro l.
ENDRIN S h e ll, V e ls ic o l
Acute o r a l - -8-18 F ish  t o x ic i t y - -V e r y  high
Acute de rm al--15-18 Bee to x ic ity --M o d e ra te
Chronic o r a l - - l
C h lorinated  h yd ro c a rb o n --H ig h ly  to x ic  re s id u a l in s e c tic id e  used on 
some f ie ld  crops and ornamentals.
ENTEX*--see fen th io n
EPN DuPont
Acute o r a l --8 -3 6  Bee t o x ic it y - -H ig h
Acute de rm al--25-230
Organic phosphate--Used fo r  in se ct c o n tro l on f ie ld  crops.
ETHION N ia la te  FMC
Acute o r a l --27 -6 5  Bee to x ic ity --L o w
Acute d e rm al--62-245 
Chronic o r a l - -3
Organic phosphate--Used fo r  onion maggot c o n tro l, aphids and m ite c o n tro l 
in  orchards.
ETHYLENE DIBROMIDE
Acute o r a l - -117-146 
Acute d e rm al--300 
Chronic v a p o r --25 ppm. (40 h r . )
Acute v a p o r --200 ppm. (1 h r . )
Fum igant--Used on sto red  products.
ETHYLENE DICHLORIDE Diamond Shamrock, Dow, O lin  Mathieson
Acute o r a l - -770
Acute d e im a l--3,890
Chronic v a p o r --50 ppm. (40 h r . )
Acute v a p o r --1,000 ppm. (1 h r . )
Fumigant--Used on sto red  g ra in s .
American Potash, Dow, FMC, 
Great Lakes, Michigan Chemical
* Trade name.
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EUGENOL Penick
Acute o r a l - -500-5,000
A ttra c ta n t--U s e d  fo r  a ttra c t in g  f r u i t  f l i e s .
FAMPHUR
Acute o r a l - -35-62
Famphos, Warbex American Cyanamid
Acute de rm al--1,460-5,093 
Chronic o r a l - - l
Organic phosphate --A  system ic in s e c tic id e  used fo r  c o n tro ll in g  grubs 
in  c a tt le .
FENSULFOTHION
Acute o r a l - -2 -11 
Acute de rm al--3-30
Bayer 25141, Dasanit Chemagro
Organic p h o sp h a te --In se c tic id e  and nematicide fo r  s o i l  in se ct c o n tro l in  
corn and fo r  onion maggot c o n tro l.
FEN1HION Baytex, Entex, Tiguvon Chemagro
Acute o r a l - -215-245 
Acute de rm al--330 
Chronic o r a l - -2
F ish  to x ic ity --L o w  
Bee t o x ic it y - -H ig h
Organic phosphate --R esidual f l y  spray fo r  liv e s to c k  ba m s. Used in  
mosquito c o n tro l and fo r  household in se cts .
FUNDAL*--see Galecron
FURADAN*--see carbofuran
GALECRON*
Acute o r a l - -162-170 
Acute derm al--225 
Chronic o r a l - -250
Fundal C IBA-Geigy, Nor-Am
F o rm an id in e --M itic id e  fo r  f r u i t  crops and an in s e c tic id e  fo r  cabbage
worm c o n tro l. 
GARDONA* SD 8447, Rabon S h e ll
Acute o r a l --4 ,00 0 -5 ,000  
Acute derm al--5 ,000+
Organic phosphate--Used fo r  earworm c o n tro l on seed corn , a lso  fo r  c o n tro l 
o f  liv e s to c k  f l i e s  and f r u i t  in se c ts .
* Trade name.
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GENITE Allied
Acute oral--980 
Acute dermal--940
Sulfonate--Miticide for fruit crops.
GERANIOL Fritche
Attractant--Used as an attractant in traps for Japanese beetle.
GUTHION*--see azinphosmethyl
GYPLURE USDA
Attractant--Used as an attractant for gypsy moths.
HEMPA Distillation Products Industries
Acute oral LD 100--2,640
Organic phosphate--Used as an experimental chemical sterilizing agent 
of insects.
HEPTACHLOR Velsicol
Acute oral--100-162 Fish toxicity--Very high
Acute dermal--195-250 Bee toxicity--High
Chronic oral--0.5-5
Chlorinated hydrocarbon--Used as a c o m  soil insecticide. Not suggested 
for use in Illinois.
HYDROCYANIC ACID HCN
Acute oral--4
Chronic vapor--10 ppm. (40 hr.)
Acute vapor--40 ppm. (1 hr.)
Fumigant--Used on stored products, for rodent control and building 
fumigation.
IMIDAN* R-1504, Prolate Stauffer
Acute oral--147-216 
Acute dermal--3,160
Organic phosphate--Insecticide for fruit insect control, and against 
alfalfa insects.
KARATHANE*--see dinocap
KELTHANE*--see dicofol
* Trade name.
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KEPONE* Allied
Acute oral--125 
Acute dermal--2,000+
Chlorinated hydrocarbon--Used in baits to control ants, roaches, and 
certain other insects.
KORLAN*--see ronnel
LANNATE*--see methomyl
LEAD ARSENATE
Acute oral--1,050 Bee toxicity--High
Acute dermal--2,400+
Arsenical--Used to control certain chewing insects of fruit and 
ornamentals.
LETHANE 60* Rohm and Haas
Acute oral--250-500 
Acute dermal--3,000
Thiocyanate--Used in household insecticide sprays.
LETHANE 384*
Acute oral--90 
Acute dermal--250-500
Thiocyanate--Used in livestock fly sprays as a quick knockdown agent.
LINDANE gamma BHC Hooker
Acute oral--88-91 Fish toxicity--Very high
Acute dermal--900-1,000 Bee toxicity--High
Chronic oral--50
Chlorinated hydrocarbon--Used to control spittlebugs on certain crops and 
mite and louse control on certain livestock.
MALATHION Cythion American Cyanamid
Acute oral--1,000-1,375 Fish toxicity--High
Acute dermal--4,444+ Bee toxicity--High
Chronic oral--100-1,000
Organic phosphate--General use insecticide for homeowner insect control, 
for certain livestock insects and certain crop insects. Premium grade 
used for treating grain to be stored.
* Trade name.
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MESUROL* methiocarb Chemagro
Acute oral--130-135 
Acute dermal--200
Carbamate--Prepared as a bait for slug c'ontrol.
METALDEHYDE
Acute oral--1,000
Attractant--Used in combination with stomach poisons for snail and slug 
baits.
META-SYSTOX R*--see oxydemetonmethyl
METHIDATHION Supracide Ciba-Geigy
Acute oral--25-65 
Acute dermal--375-640
Organic phosphate--For use on alfalfa to control alfalfa weevil.
METHOMYL 1179, Lannate DuPont
Acute oral--17-24 
Acute dermal--1,500 
Chronic oral--100
Carbamate--Used for worm 
field corn.
control on cabbage, tomatoes, sweet corn, and
METHOXYCHLOR Marlate DuPont, CIBA-Geigy
Acute oral--5,000 
Acute dermal--6,000+ 
Chronic oral--100
Fish toxicity--Very high 
Bee toxicity--Low
Chlorinated hydrocarbon--Used in many homeowner fruit and vegetable spray 
or dust mixtures, for certain field crop insects, and Dutch elm disease 
control.
METHYL BROMIDE Bromomethane American Potash, Dow, Frontier,
Great Lakes, Michigan Chemical
Chronic vapor--20 ppm. (40 hr.)
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
* Trade name.
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METHYL PARAIHION Metacide, Nitrox, Metron American Potash, Monsanto,
Shell, Stauffer
Acute oral--14-24 Fish toxicity--Very low
Acute dermal--67 Bee toxicity--High
Organic phosphate--It is closely related to parathion and is used 
primarily for insect control on cotton.
METHYL TRIIHION* Stauffer
Acute oral--98-120 Bee toxicity--High
Acute dermal--190-215
Organic phosphate--It is closely related to trithion or carbophenothion.
It is a residual insecticide used in both insect and mite control on 
certain fruits and vegetables.
MEVINPHOS Phosdrin Shell
Acute oral--4-6 Bee toxicity--High
Acute dermal--4-5 
Chronic oral--0.8
Organic phosphate--A short-lived residual insecticide for control of 
insects on certain field and vegetable crops.
MGK-R11* MGK
Acute oral--2,500 
Acute dermal--2,000+
Repellent--Used in sprays for cattle against flies.
MGK-R326* MGK
Acute oral--5,230-7,230 
Acute dermal--9,400
Repellent--Used in sprays for cattle against flies.
MDCAP* VC9104 Mobil
Acute oral--62 
Acute dermal--26
Phosphate--Residual chemical for control of soil insects and nematodes.
MONITOR* Ortho 9006 Chevron
Acute oral--18-21 
Acute dermal--118
Organic phosphate--Labeled for use on cole crops, potatoes, and cotton.
* Trade name.
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MORESTAN* Chemagro
Acute oral--1,100-1,800 Bee toxicity--Low
Acute dermal--2,000+
Chronic oral--50
Organic carbonate--Miticide to be used on apples prior to bloom. 
MOROCIDE*--see binapacryl
NALED Dibrom Chevron
Acute oral--250 Fish toxicity--High
Acute dermal--800 Bee toxicity--High
Organic phosphate--A short-lived residual insecticide for use in greenhouses 
and for certain field crops. Also used in fly baits in livestock bams.
NEGUVON*--see trichlorfon
NICOTINE Black Leaf 40, Nicotine Sulfate Center Chemical, Inc.
Acute oral--83 Bee toxicity--Low
Acute dermal--285
Heterocyclic botanical compound--Contact insecticide that is used to 
control aphids.
OMITE Uniroyal
Acute oral--2,200 Bee toxicity--Low
Sulfite--Miticide for use on fruit crops. Not harmful to predatory mites.
OXYDEMETONMETHYL Meta-Systox R Chemagro
Acute oral--65-75 Bee toxicity--Moderate
Acute dermal--250 
Chronic oral--10
Organic phosphate--A systemic insecticide for controlling aphids, mites, 
and other plant-sucking insects.
PARADI CHLOROBENZENE PDB, Paracide Dow, Monsanto
Acute oral--1,000+
Fumigant--Used as fumigant to control fabric pests. Obsolete for peach 
borer control.
PARA1HION Alkron, Niran,
Stathion, Thiophos
Acute oral--4-13 
Acute dermal--7-21 
Chronic oral--l
American Potash, Monsanto, 
Shell, Stauffer, Velsicol
Fish toxicity--High 
Bee toxicity--High
Organic phosphate--A highly toxic insecticide to control a wide range of 
insects and mites on vegetable, fruit, and field crops.
* Trade name.
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PENTAC* HRS-16 Hooker
Acute oral--3,160 Bee toxicity--Low
Acute dermal--3,160+
Chlorinated hydrocarbon--Miticide used on greenhouse floral crops and 
nursery stock.
PERTHANE* Rohm and Haas
Acute oral--4,000+ Fish toxicity--Very high
Chronic oral--500 Bee toxicity--Moderate
Chlorinated hydrocarbon--Used in formulating household insecticides and 
also used on certain vegetable crops.
PHORATE Thimet American Cyanamid
Acute oral--1-3 Bee toxicity--Moderate
Acute dermal--3-6
Organic phosphate--A systemic insecticide for use on certain vegetable 
crops, field crops, and as a soil insecticide for com.
PHOSALONE Zolone Rhodia
Acute oral--120
Organic phosphate--Used as a miticide and insecticide on fruit trees.
PHOSDRIN* - - see mevinphos
PHOSPHAMIDON Dimecron Chevron
Acute oral--24 
Acute dermal--107-143
Fish toxicity--Very low 
Bee toxicity--High
Organic phosphate--A systemic 
vegetable crops.
insecticide for use on certain fruit and
PHOSTOXIN*--see aluminum phosphide
PHOSVEL* Abar, VC 506 Velsicol
Acute oral--91 
Acute dermal--800
Organic phosphate--Has experimental label for use 
of caterpillars.
on cole crops for control
PIPERONYL BUTOXIDE Butocide FMC
Acute oral--7,500+
Acute dermal--1,880 
Chronic oral--1,000
Synergist--Commonly used with pyre thrum. 
* Trade name. ~~~ ' —  — .—
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PLICTRAN Dow
Acute oral--1,675
Tin--Miticide for use on fruit crops. 
PROLATE--see Imidan
PROPOXUR Baygon Chemagro
Acute oral--95-104 
Acute dermal--1,000+ 
Chronic oral--800
Carbamate--For use against mosquitoes, household 
lawn insects.
insects, and certain
PYRETIIRUM pyrethrin I and II FMC, Penick, MGK
Acute oral--820-1,870 
Acute dermal--1,880+ 
Chronic oral--1,000
Fish toxicity--High 
Bee toxicity--Low
Botanical--Used as a fly control insecticide in household and livestock sprays. 
RABON*--see Gardona
RAVAP*--mixture of dichlorvos and Rabon. Used as a residual wall spray for flies 
in livestock barns.
RONNEL Korlan, Trolene, Viozene Dow
Acute oral--1,250-2,630 
Acute dermal--5,000+
Chronic oral--10
Organic phosphate--Used in baits and sprays for fly control in livestock 
bams.
ROTENONE derris, cube EMC, Penick
Acute oral--50-75 Fish toxicity--Very high
Acute dermal--940+ Bee toxicity--Low
Chronic oral--25
Botanical--A contact poison used to control certain home garden insects and 
cattle grubs.
RUELENE*--see crufomate
SEVIN*--see carbary1
SPECTRACIDE*--see diazinon 
* Trade name. " ~~
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SULFOXIDE Sulfox-Cide Penick
Acute oral--2,000 
Acute dermal--9,000+
Chronic oral--2,000
Synergist--Commonly used with pyrethrum.
SUPRACIDE*--see methidathion 
SYSTOX*--see demeton
TDE DDD, Rhothane Allied, Rohm and Haas
Acute oral--4,000+ Fish toxicity--Very high
Acute dermal--4,000+ Bee toxicity--Moderate
Chronic oral--100
Chlorinated hydrocarbon--Used to control leaf rollers, tobacco homworm, 
and tomato fruitworms.
TEDION*--see tetradifon
TEMIK* UC 21149, Aldicarb Union Carbide
Acute oral--5-10 
Acute dermal--1,400
Carbamate--Experimental residual, systemic insecticide and miticide for 
possible use against mites and certain insects of fruits, vegetables, and 
ornamentals.
TETRADIFON Tedion Niagara, Phillips
Acute oral--14,700+ Bee toxicity--Low
Acute dermal--10,000+
Sulfonate--A miticide for fruit crops.
THANITE* Hercules
Acute oral--1,600 
Acute dermal--6,000
Thiocyanate--It is added to household and livestock sprays to increase 
knockdown of flying insects.
THIMET*--see phorate 
THIODAN*--see endosulfan
THURICIDE*--see Bacillus thuringiensis 
* Trade name.
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TOXAPHENE chlorinated camphene Hercules
Acute oral--80-90 Fish toxicity--Very high
Acute dermal--780-1,075 Bee toxicity--Low
Chronic oral--10
Chlorinated hydrocarbon--Used to control many insects of grain and forage 
crops, livestock, vegetable, and fruit crops. Used in backrubbers and as 
a sheep dip.
TRICHLORFON Dylox, Dipterex, Neguvon Chemagro
Acute oral--560-630 Fish toxicity--Very low
Acute dermal--2,000+ Bee toxicity--Low
Organic phosphate--Dipterex used in fly baits and Dylox as a spray for 
certain field crops, vegetable and ornamental insects.
TRITHION*--see carbophenothion 
VAPONA*--see dichlorvos
ZECTRAN* Dowco 139 Dow
Acute oral--25-37 Fish toxicity--Very low
Acute dermal--1,500-2,500 Bee toxicity--High
Carbamate--Used for ornamentals and turf insect control, also for control 
of slugs.
ZOLONE*--see phosalone 
* Trade name.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illi­
nois Natural History Survey. For additional copies^ see your county extension ad­
viser.
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POISON CONTROL CENTERS IN ILLINOIS
DOWNSTATE
HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Copley Memorial Hospital 
Lincoln § Weston Avenues 
Aurora
Memorial Hospital
4501 N. Park Drive
Belleville Ext.
St. Mary's Hospital 
897-6021 400 N. Pleasant Ave.
Ext. 725 Centralia
Burnham City Hospital 
233-7750 407 S. 4th
250, 251 Champaign
532-6731 
Ext. 629
337-2533
Highland Hospital
1625 S. State St. 547-5441
Belvidere
MacNeal Memorial Hospital 
3249 S. Oak Park Ave. 
Berwyn
797-3000
Mennonite Hospital 
807 N. Maine 
Bloomington
828-5241 
Ext. 312
St. Joseph's Hospital 
2200 E. Washington 
Bloomington
662-3311 
Ext. 352
St. Mary's Hospital 
2020 Cedar St.
Cairo
734-2400
Graham Hospital Association
210 W. Walnut St. 647-5240
Canton Ext. 230, 248
USAF Hospital
Chanute Air Force Base 495-3133
(Limited for treatment of military per­
sonnel and families, except for indicated 
civilian emergencies)
Memorial Hospital
1900 State St. 826-4581
Chester
Lake View Memorial Hospital
812 N. Logan Ave. 443-5221
Danville
St. Elizabeth Hospital
600 Sager Ave. 442-6300
Danville Ext. 647, 674
Decatur Memorial Hospital
2300 N. Edward St. 877-8121
Decatur Ext. 676
St. Mary's Hospital
1800 E. Lake Shore Drive 429-2966
Decatur Ext. 640
Doctors Memorial Hospital
404 W. Main St. 457-4101
Carbondale
Holy Family Hospital
100 N. River Road 297-1800
Des Plaines
Memorial Hospital 
End of S. Adams St. 
Carthage
Christian Welfare Hospital 
357-3131 1509 Illinois Ave. 874-7076
Ext. 57 East St. Louis Ext. 232, 216
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
St. Mary’s Hospital 
129 N. 8th St.
East St. Louis
274-1900 
Ext. 204
St. Mary's Hospital 
239 S. Cherry St. 
Galesburg
343-3161 
Ext. 210
St. Anthony Memorial Hospital
503 N. Maple 342-2121
Effingham Ext. 211
St. Elizabeth Hospital 
2100 Madison Ave. 
Granite City
876-2020 
Ext. 400
St. Joseph’s Hospital 
277 Jefferson Ave. 
Elgin
741-5400 
Ext. 65, 69
Ingalls Memorial Hospital
15510 Page Ave. 333-2300
Harvey Ext. 451, 452
Sherman Hospital 
934 Center St. 
Elgin
St. Joseph Hospital 
742-9800 1515 Main St.
Ext. 682 Highland
654-2171 
Ext. 297
Memorial Hospital of 
209 Avon Road 
Elmhurst
DuPage County
833-1400 
Ext. 550, 551
Highland Park Hospital 
718 Glenview Ave. 
Highland Park
Community Hospital 
2040 Brown Ave. 
Evanston
869-5400 
Ext. 54, 58
Hinsdale San. § Hospital 
120 N. Oak St.
Hinsdale
432-8000 
Ext. 561
323-2100 
Ext. 336
Evanston Hospital 
2650 Ridge Ave. 
Evanston
Hoopeston Comm. Memorial Hospital 
492-6460 701 E. Orange St. 283-5531
Hoopeston
St. Francis Hospital 
355 Ridge Ave. 
Evanston
Passavant Memorial Area Hospital 
492-2440 1600 W. Walnut St. 245-9541
Jacksonville
Little Company of Mary Hospital
2800 W. 95th St. 442-6200
Evergreen Park or 445-6000
Ext. 221
Fairbury Hospital
519 S. Fifth St. 692-2346
Fairbury
St. Joseph Hospital 
333 N. Madison St. 
Joliet
725-7133 
Ext. 679, 680
Silver Cross Hospital
1200 Maple Road 729-7563
Joliet
Freeport Memorial Hospital
420 S. Harlem
Freeport
The Galena Hospital 
Summit St.
Galena
Riverside Hospital 
233-4131 350 N. Wall St.
Ext. 228 Kankakee
St. Mary Hospital 
777-1340 150 S. Fifth Ave.
Ext. 35 Kankakee
933-1671 
Ext. 606
939-4111 
Ext. 735
Galesburg Cottage Hospital 
674 N. Seminary St. 
Galesburg
Kewanee Public Hospital 
343-4121 719 Elliott St.
Ext. 356 Kewanee
853-3361 
Ext. 219
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Lake Forest Hospital 
660 N. Westmoreland 
Lake Forest
Good Samaritan Hospital
234-5600 605 N. 12th St. 242-4600
Ext. 608 Mt. Vernon Ext. 303
St. Mary’s Hospital 
1015 O’Conor Ave. 
LaSalle
223-0607 
Ext. 14
Edward Hospital 
S. Washington St. 
Naperville
355-0450 
Ext. 326
Abraham Lincoln Memorial Hospital 
315 Eighth St. 732-2161
Lincoln Ext. 346
Brokaw Hospital
Virginia at Franklin Avenue
Normal
829-7685 
Ext. 274
McDonough District Hospital
525 E. Grant St. 833-4101
Macomb Ext. 433
Christ Community Hospital
4440 W. 95th St. 425-8000
Oak Lawn Ext. 659, 660
Memorial Dist. Hosp. of Coles County 
2101 Champaign Ave. 234-8881
Mattoon Ext. 29, 43
Loyola University Hospital
2160 S. First Ave. 531-3000
Maywood
McHenry Hospital
3516 W. Waukegan Road 385-2200
McHenry Ext. 614
Westlake Community Hospital
1225 Superior St. 681-3000
Melrose Park Ext. 226
Mendota Community Hospital
Route 51 § Memorial Drive 539-7461
Mendota
Moline Public Hospital
635 Tenth Ave. 762-3651
Moline Ext. 232
Community Memorial Hospital
1000 W. Harlem Ave. 734-3141
Monmouth Ext. 224
West Suburban Hospital 
518 N. Austin Blvd.
Oak Park Ext.
383-6200 
6747, 6748
Richland Memorial Hospital 
800 E. Locust St.
Olney Ext
395-2131 
. 226, 228
Ottawa Community Hospital 
701 Clinton St.
Ottawa
433-3100 
Ext. 48
Lutheran General Hospital 
1775 Dempster St.
Park Ridge
696-2210 
Ext. 1460
Pekin Memorial Hospital
14th § Court
Pekin
347-1151 
Ext. 241
Methodist Hospital 
221 N.E. Glen Oak Ave. 
Peoria
685-6511 
Ext. 250
Proctor Community Hospital
5409 N. Knoxville 
Peoria
St. Francis Hospital 
530 N.E. Glen Oak Ave. 
Peoria
691-4702 
Ext. 791, 792
672-2109
Wabash General Hospital 
1418 College Drive 262-4121
Peoples Hospital 
925 West St.
Mt. Carmel Peru
223-3300 
Ext. 53, 55
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Illini Community Hospital
640 W. Washington 285-2113
Pittsfield Ext. 238
Perry Memorial Hospital
530 Park Ave. East 875-2811
Princeton Ext. 311
Blessing Hospital
1005 Broadway 223-5811
Quincy Ext. 255
St. Mary Hospital 
1415 Vermont St.
Quincy
Rockford Memorial Hospital 
2400 N. Rockton Ave. 
Rockford
223-1200 
Ext. 275
968-6861 
Ext. 441
St. Anthony Hospital
5666 E. State St. 226-2041
Rockford
Swedish-American Hospital
1316 Charles St. 968-6898
Rockford Ext. 602, 603
Rock Island Franciscan Hospital
2701 17th St. 793-1000
Rock Island Ext. 2174
Delnor Hospital
975 N. Fifth Ave. 584-3300
St. Charles Ext. 229
USAF Medical Center
Scott Air Force Base 256-7363
Memorial Hospital 
First § Miller Streets 528-2041
Springfield Ext. 333
St. John's Hospital 
701 E. Mason St. 544-6451
Springfield Ext. 375
St. Mary's Hospital 
111 E. Spring St. 673-2311
Streator Ext. 221
Carle Foundation Hospital
611 W. Park 337-3311
Urbana Ext. 3100, 3313
Mercy Hospital
1400 W. Park 337-2131
Urbana
St. Therese Hospital
2615 W. Washington St. 688-6470
Waukegan
Victory Memorial Hospital
1324 N. Sheridan Rd. 688-4181
Waukegan 688-4182
Memorial Hospital for McHenry County 
527 W. South St. 338-2500
Woodstock Ext. 232, 277
Zion-Benton Hospital
Shiloh Blvd. 872-4561
Zion
CHICAGO POISON CONTROL CENTERS
Master Chicago Center for information, 
treatment and reference on poisoning:
Rush-Presbyterian-St. Luke's Medical Center
1753 W. Congress Parkway 942-5969
Chicago Centers for treatment onl y .*
Children's Memorial Hospital 
2300 Children's Plaza
348-4040 
Ext. 338
Mercy Hospital 
2510 S. Prairie
842-4700 
Ext. 281
Cook County Children's Hospital
700 S. Wood St. 633-6542
Michael 
2929 S.
Reese Hospital 
Ellis 791-2050
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HOSPITAL AND LOCATION TELEPHONE HOSPITAL AND LOCATION TELEPHONE
Mount Sinai Hospital 
California Ave. at 15th St. 542-2030
University of Illinois Hospital
840 S. Wood St. 996-6801
Municipal Contagious Disease Hospital 
3026 S. California Ave. 247-5700
Wyler Children's Hospital 
950 E. 59th St. 947-6231
Resurrection Hospital 
7435 W. Talcott
774-8000 
Ext. 401
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PESTICIDES FOR MINIMIZING 
FISH AND WILDLIFE LOSSES
It is impossible to use strong toxins out-of-doors at any time or place in 
Illinois without endangering some populations of fish and wildlife. Therefore, 
the following comments should in no way be construed as acceptance or approval by 
wildlife conservationists of the widescale use of chemical sprays to control pest 
populations. From an ecological standpoint there is no "good" time or place to 
add strong toxins to the environment, especially on a broad scale. The more dur­
able or persistent the chemical, the greater the danger. Consequently when apply­
ing pesticides use precautionary measures.
Follow the recommendations given below to help reduce mortality of fish and wild­
life when pesticides are used.
1. Restrict the application of agricultural pesticides to agricultural fields 
where possible.
2. Follow all general and specific safety recommendations of the manufacturer and 
of state cooperative Extension workers.
3. Treat only when necessary, using the pesticide least toxic to nontarget 
organisms that will still do the job.
4. Apply the least amount of pesticide(s) that will give effective control.
5. Make every effort to keep toxic materials on the target field and to avoid 
excessive drift. Avoid drift over streams or creeks. Do not spray when the 
wind velocity exceeds 5 to 10 m.p.h.
6. Do not apply pesticides directly to water (ponds, streams, rivers, or lakes) 
unless the label recommends the material for specific use in controlling a 
pest species found in water.
7. Avoid spraying the immediate watershed of a lake or pond with chemicals highly 
toxic to fish. Keep treated animals from going into fish-bearing waters or 
other water supplies until the spray has dried.
8. Do not treat ditches and channels that drain directly into farm ponds and other 
waters with chemicals toxic to fish or to warm-blooded animals that may drink 
the water.
9. Do not store or mix pesticides or liquid fertilizers where accidental spilling 
or release will drain directly into ditches and streams.
10. Do not use streams, ponds, or water-filled ditches for washing spray equipment 
or for the disposal of left-over pesticides or liquid fertilizers, particularly 
anhydrous ammoni a.
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11. Follow the U.S. Forest Service practice of delineating the infected areas to 
be treated and then mark off buffer zones bordering lakes, streams, and ponds 
There should be a strip of grass at least 50 feet wide around the edge of a 
farm pond to reduce rapid runoff from the watershed.
12. Do not leave puddles of pesticides on hard surfaces--roads, concrete around 
buildings, and such. Desirable animals may drink them, or the pesticides 
may drain into water courses through prepared drainage systems.
13. Do not throw empty pesticide containers into water or leave them where they 
may be attractive to desirable animal species. Dispose of containers only 
in an approved manner. Burn paper bags or containers and avoid breathing in 
the smoke. Bury empty glass or metal containers.
14. Use granules instead of sprays or dusts whenever possible to prevent undesir­
able drift.
15. Use ground machinery for application near critical wildlife and aquatic areas 
This equipment makes it easier to confine the chemicals to specific target 
are as.
16. Do not spray areas harboring dense populations of wildlife.
17. If at all possible, no direct applications or excessive drift of toxic 
materials should be permitted in wooded areas, because these areas usually 
contain the greatest abundance and variety of wildlife.
18. If possible, avoid treating habitats other than row crops or plowed fields 
between April 1 and June 1, and between September 1 and November 1. If 
treatment of other habitat is essential, use the chemical least toxic to 
wildlife.
19. In areas frequented by waterfowl and shorebirds, avoid treatments between 
October 1 and January 1, between March 1 and April 30, and at any time the 
area is being frequented by waterfowl. (In several areas in Illinois one or 
more species of waterfowl or shorebirds will be present from about October 1 
through May.)
20. When using treated seed, do not leave spilled seed exposed. See that the 
seed is all well covered and not readily available to birds and mammals.
21. Disk soil insecticides in immediately upon application, both to avoid wasting 
insecticide and to prevent wildlife losses.
22. Use the most-selective insecticides at minimum dosage rates and avoid the 
large-scale use of persistent pesticides (chlorinated hydrocarbons) that are 
known to concentrate in living organisms.
2 3 . Use the information in the checklist of insecticides or the attached table 
for the LD50 or LC50 values. Select those insecticides that will do the job 
but be less toxic to warm-blooded animals, including wildlife.
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SOME CHARACTERISTICS OF ANIMAL POPULATIONS IN ILLINOIS, ONES HELPFUL IN UNDER­
STANDING THE WILDLIFE-PESTICIDE PROBLEM
First of all, it should be emphasized that we know little about the overall effects 
of any pesticide on any population of wild vertebrate animals. Certain general 
facts have been established, however. A considerable amount of data is available 
on the acute toxicity of various compounds to a variety of species in captivity. 
Also, a limited number of studies have been made on the rate of recovery of a 
population following one or more applications of a pesticide to an area. In 
populations of wild vertebrates some pesticides may produce great mortality both 
directly and indirectly through the food chain. It has been shown that persistent 
chemicals such as the chlorinated hydrocarbons are concentrated from the bottom 
of the food chain to the top so that animals at the top often accumulate heavy 
dosages of the toxin. As a result, whole populations may lose their reproductive 
capacity. Accumulations of pesticides through the food chain may already have 
reduced the reproductive capacity of the bald eagle, duck hawk, and other raptor 
populations both in Europe and North America, as well as certain species of fishes 
and fish-eating birds such as loons, cormorants, and pelicans.
While these discussions refer to all wild vertebrates in general, most of the re­
marks and examples will refer to birds. Because of their migratory and highly 
mobile nature, a greater number of birds are susceptible to poisoning from a single 
application of pesticides than are mammals.
Certain ecological principles should be obvious to everyone. The simpler the 
habitat, the fewer organisms it supports, both in terms of the numbers of organisms 
and the variety of organisms. Conversely, the more complex the habitat, the 
greater the number and variety of organisms. For example, in summer, bare plowed 
ground usually supports only about 3 to 5 native species of birds with only about 
1 bird for every 2 acres. At the other extreme is forest, which supports about 
80 to 85 nesting species of birds with about 5 to 8 birds per acre. Of the agri­
cultural habitats in Illinois, corn and soybean fields have the poorest bird 
populations, essentially the same as plowed bare ground; wheat fields are only 
slightly better, but oat fields have conspicuously higher bird populations. Grass­
lands and hayfields are very rich bird habitats with 40 to 70 native species in 
summer and 3 to 5 birds per acre. The shrub borders and hedges at the edges of 
cultivated fields have some of the densest populations of birds of any Illinois 
habitat. Marshlands also have high populations and many species. In Illinois, 
the prairie-grassland and marsh-dwelling species are the ones in greatest danger 
of extermination.
Regrettably, the effects of pesticides applied to a wheat field do not stop at the 
borders of the wheat field because animals, especially birds, from adjacent fields 
may pass through the poisoned wheat field or even forage at its boundaries. A 
study made in Illinois in 1964 indicated that in a single breeding season two 
successive populations of birds were killed in a hayfield from the effects of one 
application of 1/4 pound of dieldrin on a nearby wheatfield. The hayfield was not 
sprayed, but the birds there died. A third population of birds that moved into 
the hayfield within a month of the spray date was unable to produce fertile eggs.
Populations of birds shift greatly from season to season. Between April 15 and 
June 10, and again between September 1 and November 15, the bird populations in 
all parts of Illinois reach their greatest heights. Over 200 species are present 
in the state, and the numbers are many times the normal breeding population.
Many of these species are highly insectivorous. After October 1, more and more
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waterfowl appear in the wetlands of the state. The songbird populations penetrate 
every habitat, but are most abundant where there is some woody vegetation. Popula­
tions of songbird migrants in open field habitats probably reach their peak in 
late March to mid-May and in October and early November. Fortunately most of the 
migrants do not spend time in plowed fields, or corn or bean fields, i.e., bare 
fields. An exception is the golden plover which passes through the state by the 
thousands in April and May; these birds regularly feed on bare fields and grass­
lands and concentrate particularly around rain pools.
In Illinois, bird populations reach their lowest levels in the northern third of 
the state in the winter (Jan. 1 - March 1), but in the southern third of the 
state winter populations are even higher than the summer populations in practically 
all habitats.
SOME USEFUL FACTS ABOUT PESTICIDES AND FISH MORTALITY
There are many causes of fish kills in ponds and streams including insecticides, 
herbicides, liquid fertilizers, barnyard wash, and numerous other factors which 
affect the supply of oxygen. Specifically some insecticides are much less toxic 
to fish than others. Proper selection and use of insecticides will reduce poten­
tial danger. We urge extreme care and caution in applying any insecticide near 
streams and ponds. Remember that even if only a very short section of a stream or 
dredge ditch becomes toxic, fish and other animals may be killed for many miles 
as the toxic slug flows downstream. When fish kill occurs, examine all possible 
causes, including pesticides.
The enclosed table may be of some help to you in answering questions about insec­
ticides and fish kill. We compiled this information from several sources. In 
using this information, consider the stability of the compound, its tendency to 
store in fat, method and rate of use, affinity for soil particles, and solubility, 
as well as exact toxicity.
In the table, LC50 means the amount of pesticide in parts per billion needed to 
kill 50 percent of the test fish in a 24-hour period in the aquarium. This in­
formation applies to kill immediately after exposure and not to continued exposure 
at lower levels of concentration. Low levels of some pesticides may be stored 
in fat over a period of weeks. Theoretically this stored material could cause 
fish mortality if the fat was suddenly used up under stress and the pesticides 
were thrown all at once into the fish's system.
LD50 is the number of milligrams (0.001 gram) needed per kilogram (1,000 grams) or 
2.2 pounds of body weight to kill 50 percent of selected healthy laboratory test 
animals, usually white rats. Both oral and dermal toxicities are included in 
the table.
The LC50 and the rate per acre-foot of water is based on laboratory tests on 2- 
inch bluegills exposed to that concentration for 24 hours at a water temperature 
of 75° F. When exposed for 96 hours the concentration required to reach the LC50 
was much lower. Toxicity varies greatly with fish species, chemical, and formula­
tion of the chemical. The LC50 for naled (Dibrom) to rainbow trout was 70 p.p.b. 
and for bluegill, 220 p.p.b.; for trichlorfon (Dylox) it was 28,000 p.p.b. for 
trout and 5,600 p.p.b. for bluegill. Thus this table serves only as a guide. 
Bluegills,popular Illinois fish species, were used as a guide rather than trout.
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226 Insecticides, Their Common Agricultural Rates, Extent of Use, LD50 to White Rats and Other Animals, 24-Hour LC50 to Bluegills, and the Calculated 24-Hour LC50 in Pounds of Toxicant per Water Acre 3 Feet Deep
Lb. toxicant
Approximate 
LD50, mg./kg. 
Insecticide Oral Dermal
Common 
agr. rate, 
(lb./A.)
LC50, 
P-P-b -
Use in 
Illinois
per ft.-acre
for blue- Comments apply 
gill LC50 only to fish kill
Toxaphene^/
DDTa/
Azinphosmethyl
(Guthion)b./
Aldrina /
Phorare (Thimet)k/ 
Rotenone
Methoxychlor^/ J 
Heptachlora/
85
115
12
49
1
75
; , o o o
131
925
2,510
220
98
3
940+
6,000+
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1.5 
.5
1.0 to 1.5
1.0
1.5
1.0 to 1.5
7,, Moderate 
7—  None 
8? Moderate
10 Heavy—  ^
10 Heavy 
24 None 
31 Light 
35 Moderate-
.02
.02
.02+
.03
.03
.06
, .08 
.09
Extremely toxic to fish. Do not use in the 
vicinity of streams or ponds.
Diazinonb/ 92 680 1.0 54 Moderate .15 Highly toxic to fish. Use great caution if
Parathion 12 14 .25 to .5 56 Light .15 applied in the immediate vicinity of streams
Lindanea/ 89 950 . . . 61 None .16 and ponds.
Malathion^./ ]L, 200 4,000+ 1.0 120 Moderate .32 Moderately toxic to fish. Use cautiously
Demeton (Systox)h/ 5 11 , • . 195 None .53 around streams and ponds. Avoid direct ap-
Naled (Dibrom)b/ 250 800 .75 220 Light .59 plication of agricultural sprays to water
Carbofuran (Furadan) 5 885 .75-1.0 240£./ Moderate .60 insofar as fish are concerned.
Carbaryl (Sevin)c/ 675 4,000+ 1.0 to 2.0 3,400 Heavy 9.2 Least toxic to fish. Reasonably safe to use
Trichlorfon (Dylox) 595 2,000+ 1.0 5,600 None 15.1 around ponds or streams insofar as fish are
Methyl parathion^/ 19 67 .25- .5 8,500 Light 23.0 concerned.
Dimethoate (Cygon)H/ 215 505 .5 28,000 Light 75.6
a_/ Chlorinated hydrocarbons, aldrin (as dieldrin), DDT, dieldrin, and heptachlor (heptachlor epoxide) are stored in 
fat and persist as residues. Methoxychlor is less readily stored, and its toxicity is lower than many others. 
Toxaphene does not tend to store and is rapidly excreted.
b/ Organic phosphates are usually not readily stored and break down in water. Some are highly toxic to warm-blooded 
animals.
c/ This carbamate is more residual than many phosphates but is relatively non-toxic to fish and wildlife, 
d/ Lower than some studies show.
ej Used as soil treatments; adheres readily to soil particles, 
f/ Four-day exposure for LC50.
PERSISTENCE OF HERBICIDES IN SOIL
The soil persistence of a herhicide is the length of time it remains active in 
the soil, that is, its active life. Farmers must consider persistence in using 
Both preemergence and soil sterilant herbicides. Since preemergence herbicides 
are used to a greater extent than soil sterilants, our discussion here will be 
limited to preemergence herbicides.
Long persistence is desirable when it allows season-long weed control. However, 
when it extends past the growing season, it leaves a carryover or residual tox­
icity that may damage succeeding susceptible crops. Persistence therefore in­
volves not only length of weed control,but also the possibility of soil residues.
It is sometimes desirable to have long persistence, especially in corn planted 
early in wide rows. The corn then does not grow so high or shade the weeds 
so fast as it ordinarily would. A longer period of weed control is therefore 
essential. The rows are shaded more rapidly in narrow-row culture than in wide- 
row culture. In narrow-row culture, so long as the initial control is adequate, 
the herbicide rate may possibly be reduced, since long persistence is not needed.
Anything that affects the rate of disappearance or loss of activity of a herbi­
cide will affect its persistence. Soil, climatic, and herbicidal properties all 
have such an effect.
The soil factors may be divided into three categories— physical, chemical, and 
microbial. The physical conditions are soil composition (sand, silt, clay, and 
organic matter content), moisture-air relationships, and soil temperature. The 
chemical properties are pH, cation exchange capacity, and kind of clay. The 
microbial properties are the kind and amount of microorganisms plus the microbial 
environment, which consists of nutrients, temperature, and moisture. The cli­
matic variables are primarily moisture, air temperature, and sunlight. The prop­
erties of the herbicide that affect its persistence are water solubility, vapor 
pressure, and susceptibility to chemical or microbial alteration or degradation.
Because the application rate and uniformity of distribution affect the concen­
tration of the herbicide at a given place, accurate calibration and even distri­
bution are essential. You must know how much to apply and how much you do apply.
The processes that are involved in decreasing the persistence of a herbicide are 
(l) volatility, (2) photodecomposition, ( 3 ) adsorption, (4) leaching, ( 5 ) plant 
uptake, (6) microbial decomposition, and (7 ) chemical decomposition.
Volatility is the process whereby the herbicide changes from a solid or liquid 
to a gas. It is associated with the vapor pressure of the chemical and increases 
with temperature. Photodecomposition is the breakdown of the herbicide by sun­
light; thus the extent of exposure to sunlight is the primary variable. If a 
herbicide is subject to appreciable losses by either or both of these processes, 
then incorporation may help to reduce the loss. Such chemicals as Eptam and 
Vernam are incorporated because of their volatility.
227
Adsorption is the process whereby the herbicide is bound to the surface of a soil 
clay or organic matter particle. The strength and extent of the binding and the 
ease with which the material is replaced or released will affect the rate needed 
to control weeds and also its persistence in a given soil. Soils vary greatly 
in their adsorptive capacity, depending on the kind and amount of clay and 
organic matter. Herbicides that are adsorbed to a large extent are Atrazine, 
Lorox, and Treflan; thus their rate of application must be adjusted to conform 
with the soil type.
Leaching occurs when a herbicide is dissolved in water and moves down through 
the soil profile. The primary factors involved in leaching are the amount of 
available water, the soil texture, the water solubility of the herbicide, and 
the degree of adsorption of the herbicide. A small amount of leaching is desir­
able to move the herbicide from the soil surface into the top one or two inches 
of soil, where most weed seeds germinate. If the herbicide leaches past the 
area of germinating weed seeds into the area of geminating crop seeds, then the 
crop may be injured if its tolerance is not adequate. On the other hand, herbi­
cides that have low water solubility and that are strongly adsorbed may never 
reach the desired zone without adequate rainfall or incorporation.
Plant uptake, that is, adsorption of the herbicide by the plant roots, reduces 
the concentration of the herbicide in the soil. The persistence may be less if 
the herbicide is broken down (metabolized) by the plant or if the top growth is 
harvested and removed from the field. Thus, for example, if Atrazine is applied 
at the same rate in a heavy quackgrass infestation as in a light infestation,the 
persistence will be less in the heavy infestation.
Microbial decomposition occurs when the soil microorganisms utilize the herbicide 
as a source of food or energy. Herbicides vary greatly in their susceptibility 
to microbial decomposition. If the right kind and number of microorganisms are 
present and if soil conditions are favorable for the microorganisms, then a 
herbicide may be rapidly decomposed in the soil. Thus, for example, 2,4-D lasts 
only a short time in the soil, while Atrazine degradation is quite slow.
Chemical decomposition occurs as hydrolysis, oxidation, reduction, and other chemi­
cal reactions. Many soil chemical and physical conditions, such as moisture, 
aeration, pH, temperature, and organic matter content, regulate the rate of chemi­
cal and microbial decomposition.
Since many factors and processes are Involved in the persistence of apreemergence 
herbicide, it is impossible to give the exact length of persistence for a par­
ticular herbicide. The approximate time can be estimated for a given set of con­
ditions. The table on page 3 shows the approximate length of active life of 
present corn and soybean preemergence herbicides at commonly applied rates. 
These values are estimated for average Illinois conditions.
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Average Persistence of Herbicides—^
Name Rate
Timer^
No. months of 
persistenceTrade Generic—' lb. a. i. /A.
AAtrex.......... . atrazine............ . 1 to U PPI, PrE, PoE 2 to 8
Alanap.......... . naptalam............ . 2 to 8 PrE 1 to 1-1/2
Amiben.......... . amiben.............. . 2 to 3 PrE 1-1/2 to 2
Amizol-triazole . . amitrole............ . 2 to 10 PoE 1/2 to 1
Balan .......... . benefin ............ . 3/b to 1-1/2 PPI U to 5
Banvel.......... . dicamba ............ . 1/k to PrE, PoE 3 to 12
Bladex.......... . SD-51^l8............ . 1 to k PrE 2 to 3
Caparol ........ . prometryne.......... . 1 to 3 PrE 2 to 1+
Casoron ........ . dichlobenil ........ . 2 to 6 PrE, PoE 2 to 6
Chloro-IPC. . . . . chloropropham (CIPC). . 2 to 8 PrE 1/2 to 1
Dachal.......... . DCPA................ . 6 to 10 PrE 2 to 3
Dowpon.......... . dalapon ............ . 5 to 10 PoE 1/2 to 1
Dymid, Enide. . . . diphenamid.......... . 1+ to 6 PrE 3 to 6
. . . . 2,U-D .............. . 1/1+ to 3 PrE, PoE 1
Eptara .......... . EPTC................ . 2 to k PPI 1-1/2 to 2
Herban.......... . norea .............. . 1 to 5 PrE 2 to 1+
Karmex.......... . diuron.............. . 2 to b PrE 3 to 6
Knoxweed—^. . . . . EPTC + 2,U-D........ . ... PrE 1 to 2
Lasso .......... . alachlor............ . 2 to k PPI, PrE 1 to 2
Londax—^........ . linuron + propachlor. . . . . PrE 1 to 2
Lorox .......... . linuron ............ . 1/2 to 3 PrE, PoE 2 to k
Maloran ........ . chlorbromuron . . . . . l to 6 PrE, PoE 2 to b
Noraben ........ /. norea + amiben. . . . . ... PrE 1 to 3
Paraquat........ . paraquat............ . 1/2 to 1 PoE 1
Patoran ........ . metabromuron........ . 2 to It PrE 2 to 1+
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Name Rate No. months of
Trade Generic^-/ lb. a.i./A. Time—' persistence
Planavin.......... nitralin............ . 1/2 to 1-1/2 PPI, PrE 3 to 6
Preemerge ........ dinoseb (dinitro) . . . 6 to 9 PrE, PoE 1
Prefar, Pre-Sam, 
Betasan .......... bensulide .......... . U to 6 PrE 1 to 2
__ . h/Pnmaze— ........ prometrvne + atrazine . 1 to 3 PrE 3 to 6
Princep.......... simazine............ . 1 to k PPI, PrE 2 to 8
Pyramin.......... pyrazon ............ . 2 to b PrE 1 to 2
Ramrod .......... propachlor.......... . U to 6 PrE 1 to 1-1/2
Randox .......... CDAA................ . k to 5 PrE 1 to 1-1/2
Solcr^.......... naptalam + chloro- 
propham .......... . ... PrE 1 to 1-1/2
Sutan............ butylate............ . 2 to k PPI 1-1/2 to 2
Telvar .......... monuron ............ . 1 to ^ PrE 2 to 6
Tillam.......... pebulate............ . 3 to 5 PPI 1-1/2 to 2
TOK.............. nitrofen............ . 3 to 6 PoE 1 to 2
Tordon .......... picloram............ . l/k to 2 PoE 2 to 18
Treflan.......... trifluralin ........ . 1/2 to 1 PPI 3 to 6
Vernam.......... vernolate .......... . 2 to k PPI, PrE 1 to 2
k/Whistle—7........ naptalam + chloro- 
propham .......... . . . . PrE 1 to 1-1/2
1/ Normal Illinois 
2/ Generic equals
conditions, medium-textured soil, 
the coined name approved by the Weed Science Society of America.
3/ PPI equals preplant incorporated; PrE, preemerge; PoE, postemerge. 
bj A mixture; the most-persistent ingredient is underlined.
M.D. McGlamery
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RESIDUE LEVELS OF ORGANOCHLORINE PESTICIDES 
IN SOILS AND CROPS OF THE CORN BELT REGION
U. S. E nvironm ental Protection Agency
In order to determine residual levels of pesticides in the Corn Belt region, a study 
was initiated to sample 400 sites in 12 states. At each site a two-quart soil sam­
ple (composite of 50, 2-by 3-inch cores taken in a grid pattern over each 10-acre 
site) was collected, as well as a composite sample of any available standing crop.
In addition, use records were obtained at each site for the kinds and amounts of 
pesticides used during the 1970 cropping season and the names of all other pesti­
cides used in the previous five years. Samples were routinely analyzed for arse­
nic and chlorinated hydrocarbon pesticides and other pesticide groups, such as or- 
ganophosphates and phenoxy acids of use records indicated their application. Sam­
ples were not analyzed for triazines.
Table 1 shows a listing of all compounds which were applied to the sample sites dur­
ing the 1970 growing season, the average application rate, and the frequency or num­
ber of sites on which each compound was applied. Forty compounds were identified 
in use records: 20 herbicides, 17 insecticides, and 3 fungicides. Atrazine was
most widely used, followed by captan, malathion, 2,4-D, ramrod, aldrin, and amiben.
Exclusive of arsenic, which occurs naturally in soils, 11 pesticide residues or me­
tabolites were detected; 45 percent of the soil samples analyzed contained residues. 
The results of soil analyses are shown in Table 2. The most commonly detected res­
idues were those of aldrin, chlofdane, and dieldrin. Seven compounds, including 
four DDT metabolites, were detected in cornstalks, soybeans, sorghum, sorghum fod­
der, and hay. Results of crop analyses are shown in Table 3.
PCB's were also detected in certain crops. Upon investigation, it was discovered 
that PCB's were detected only in those crops which were sent from the field in plas­
tic bags. A study is now being conducted in our laboratory to determine the source 
of the PCB's.
Adapted from Monitoring Note No. 2, August 25, 1972, Monitoring Section, Labora­
tory Services Branch, Pesticide Regulation Division, U.S. Environmental Protection 
Agency. G. Bruce Wiersma is head of the Monitoring Section, and Ronald A. Davis 
is chief of the Laboratory Services Branch.
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Table 1. Pesticides Used on Corn Belt Region Sampling Sites During 1970 Growing 
Season, Average Application Rate, and Frequency of Application; 400 
Samples
Compound
Pounds 
per acre
Frequency
0 10 20 30 40 50 60 70 80
Aldrin
Amiben
Atrazine
Borax
Buxten
Captan
Carbary1
CDAA
CERESAN
CIPC
2.4- D
2.4- DB 
Dasanit 
DDT
Diazinon
Dicamba
Dieldrin
Disulfoton
Dyfonate
Fenthion
Fur ad an
Heptachlor
Knoxweed
Lasso
Lindane
Linuron
Malathion
MCPB
Methoxychlor
Norea
NPA
Panogen
Parathion
Phorate
Planavin
Propazine
Ramrod
Sutan
2,4,5-T
Trifluralin
1.30
1.08
1.51
1.50 
1 . 88
.03
1.93
.80
.01
.25
.55
.50
.80
2.00
1.34
.94
.01
.74
1.00
2.50 
.85 
.19 
.35
1.22
.10
2.22
.02
2.00
.01
.67
.40
.01
.40
2.04
.50
1.60
2.10
1.10
.50
.64
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Table 2. Mean Pesticide Levels (PPM) in Soils of the Corn Belt States, 1970
Number 
of sites Arsenic Aldrin Chlordane Dieldrin Endrin Heptachlor H. Epoxide Isodrin Treflan
Illinois 69 1.15 .07 .09 .14 * .01 .01 <.01 <.01
Indiana 36 4.50 .15 .20 .13 <.01 .02 .01 <.01 .01
Iowa 76 1.36 .08 .13 .10 <.01 .02 .01 <.01 <.01
Kansas 28 1.55 .01 .03 .02 * <.01 <.01 * *
Kentucky 1 5.55 * * .04 * * * * *
Michigan 14 4.42 * * <.01 * * * * *
Minnesota 37 3.58 .01 .02 .05 * * <.01 * .02
Missouri 31 3.84 .04 .02 .05 * .02 <.01 * <.01
Nebraska 47 1.73 * * .02 p-HoV <.01 <.01 * *
Ohio 29 6.41 .03 * .04 * * * * A O 1—>
South Dakota 26 2.54 * * .01 <.01 * ¥ * *
Wisconsin 5 2.00 <.01 .01 .04 * * * *
All states 399 3.22 .03 .04 .05 <.01 <.01 <.01 <.01 A O I—1
* No residue detected.
Table 3. Mean Pesticide Levels (PPM) Found in Crops of the Corn Belt Region, All States, 1970
Number of 
Analyses
Freq. 
pet.
P,P-
DDE
P,P'-
DDT
■ 0,P»- 
DDT
P,P’-
TDE DDTR+ Dieldrin H.Epoxide E.Parathion PCB
Corn 147 * * * * * * * * *
Cornstalks 142 20.5 <.01 .05 <.01 <.01 .06 <.01 * <.01 .22
Soybeans 75 56.0 * * * * * .01 <.01 ¥ *
Sorghum 24 — * * * * * * * * *
Sorghum Fodder 21 4.8 * * * * * <.01 * * *
Cured hay- 11 27.4 * * * * * * * * .96
+ Total of DDT metabolites. * No residues detected. - Includes alfalfa, clovers and timothy.
ALDRIN-DIELDRIN AND HEPTACHLOR-HEPTACHLOR 
EPOXIDE RESIDUES ON ILLINOIS CROPLAND SOILS
H . B. Petty
Residues for all pesticides in soil were monitored in 1969 by the U.S. Department 
of Agriculture and the U.S. Environmental Protection Agency. Samples were taken 
at harvest time. Fifty cores, 2 inches in diameter 3 inches deep, were taken in 
a grid pattern from each ten-acre block. After the cores were sifted and mixed, 
a 2-quart sample was taken for analysis.
In Illinois DDT residues were low and arsenic residues moderately high (perhaps 
naturally occurring). We did have the highest-aldrin-dieldrin soil residues of 
any state. For comparison, we have included heptachlor-heptachlor epoxide resi­
dues in the summary table. In the fall of 1969 we had 0.3 pound of aldrin-dieldrin 
per acre in our cropland. We had 0.046 pound per acre of heptachlor; heptachlor 
epoxide was not reported.
With the decreased use of these materials in Illinois, particularly aldrin, resi­
dues are probably lower than in 1969. However, at the time, the 0.3 pound per 
acre was sufficient aldrin-dieldrin to control susceptible insect species as they 
hatched from eggs, but not enough to control resistant strains and species. This 
much residue could also cause a continuing increase in degree of resistance and 
the development of resistant strains of other species.
Resistant insect species, lack of financial return for use of these insecticides, 
and residues as contaminants made it necessary for us to discontinue our aldrin 
and heptachlor soil insecticide recommendations in 1970.
Table 1. States With Highest Dieldrin Residues, 1969, and Other Residues in Illinois
Number of 
pesticide 
analyses
Percentage 
of times 
found
Average 
pesticide 
level (p.p.m.)
Range of
detected residues 
(p.p.m.)
Dieldrin
Florida 18 38.9 .08 .01- .52
Illinois 142 61.3 .11 .01-1.42
Iowa 151 53.6 .06 .01- .42
Kentucky 31 54.8 .06 .01- .65
North Carolina 31 32.3 .08 .01-1.53
Virginia/West Virginia 27 25.9 .07 .01-1.60
Others3 Illinois only
Aldrin 142 42.3 .13 .01-2.24
Heptachlor 142 21.8 .03 .01- .59
Heptachlor epoxide 142 25.4 .02 .01-1.08
p.p.m. = parts per million.
Adapted from National Soils Monitoring Program for Pesticide Residues, 1969, pub­
lished by U.S. Environmental Protection Agency, 1972, by C.B. Wiersma, H. Tai, 
and P.F. Sand. Table 1 is adapted from the report.
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BENEFICIAL EFFECTS OF DDT 
ON REPRODUCTION OF MICE
/  . A . Ledoux. J. R . Lodge
An extensive study of the effect of low dietary levels of DDT on the reproductive 
efficiency of mice has recently been completed. Approximately 18,000 observable 
units were involved in the study, ranging from examination of the fertility of re­
covered eggs, implantation sited in uteri, 18 days of gestation fetuses and new­
born offspring. The mice used were hybrids derived from the crossing of two inbred 
lines and their offspring. The effect of dietary levels of technical DDT ranging 
from 5 to 120 p.p.m. were compared with appropriate controls.
The results following extensive statistical examination showed considerable varia­
bility in response among the various experiments even though genetically defined 
mice were used, a factor which helps to explain some of the controversial litera­
ture on the effect of pesticides on reproduction in mammals. Our findings indicat­
ed that dietary levels of 5 to 30 p.p.m. of DDT often resulted in larger litter 
size and more mice weaned than from the controls. Higher levels of 60 or 120 p.p.m. 
DDT did, however, result in the production of slightly fewer offspring than from 
the controls.
The results suggested that where beneficial effects from DDT were found there was 
some increase in the number of ovulations or eggs shed and a decrease in embryonic 
and early fetal death. These data suggested a stimulation for a greater potential 
number of offspring as well as a protection for developing offspring in utero against 
stress factors causing loss or death,resulting in an increase in average litter size.
Although this investigation showed variable responses, it appears evident that the 
levels of DDT which might normally be encountered in the environment are not detri­
mental to reproductive efficiency and may under certain circumstances be beneficial.
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1973 Suggested 
Insecticide 
G uide
Insect Control for 
COMMERCIAL 
VEGETABLE CROPS and 
GREENHOUSE VEGETABLES
Commercial vegetable gardeners find it impossible to 
produce vegetables profitably unless they control insects 
at maximum efficiency and minimum cost. The house­
wife of today will not accept unsightly wormy vege­
tables; not only are wormy fruits and vegetables 
unappetizing but the waste from trimming increases 
food costs. Thus the commercial vegetable gardener 
must produce a quality product that is acceptable and 
safe to the consumer. Careful and correct use of the 
right insecticides will enable him to do this.
This suggested insecticide guide has been prepared 
for use by Illinois commercial vegetable farmers; it is 
not for home gardeners, who should use only those 
insecticides that are extremely safe to handle, apply, 
and store. Furthermore, the commercial vegetable 
gardener must use a wider variety of insecticides than 
the home gardener in order to obtain maximum insect 
control at the least cost.
In using insecticides, read the label and carefully 
follow the instructions. Do not exceed maximum rates 
suggested; observe carefully the interval between appli­
cation and harvest, and apply only to crops for which 
use has been approved. Make a record of the product 
used, the trade name, the percentage content of the 
insecticide, the dilution, the rate of application per 
acre, and the date or dates of application.
Some of the insecticides suggested here can be 
poisonous to the applicator. In using them, the com­
mercial gardener is expected to use precautions to pro­
tect himself, his workers, and his family from undue 
or needless exposure.
In using this guide, always refer to the table on the 
next page, which lists the limitations and restrictions 
on use. These limitations apply to the vegetables as 
human food. If you use any portion of a vegetable for
livestock food (tops, stalks, etc.) refer to the label for 
instructions as to the interval required between applica­
tion and feeding.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capitalized. 
Trade names are capitalized. In the table of limitations 
the common names are listed first. If the trade name 
is more commonly used, it is listed in parentheses 
following the common name. Throughout the tables of 
suggestions, however, the common name is used if 
there is one. In case of question, refer to the table of 
limitations.
These suggestions are subject to change without 
notification during the growing season.
The publication was prepared by entomologists of 
the University of Illinois College of Agriculture and 
the Illinois Natural History Survey.
Requested label clearances for a few uses of insec­
ticides, carriers, and solvents is uncertain for 1973, 
since many requests have not been officially cleared. 
Anticipating needed changes in labeling, we began mod­
ifying these suggested uses a few years ago. We have 
attempted to anticipate any further label changes in 
1973, but an occasional use may still be canceled. Be 
sure to check with your county extension adviser if you 
are in doubt about the insecticide you plan to use. We 
will make announcements of label changes through the 
news media to keep you up to date.
Suggestions for use of insecticides effective from a 
practical standpoint are based on available data. Soil 
texture, pH of the soil, rainfall, slope of the field, wind 
velocity at planting, method and accuracy of applica­
tion, and other unpredictable factors affect efficiency 
of insecticides.
iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniN
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 897 Urbana, Illinois, December, 1972
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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LIMITATIONS FOR FIELD VEGETABLES IN DAYS BETWEEN APPLICATION AND HARVEST 
AND OTHER RESTRICTIONS O N  USE OF INSECTICIDES IN ILLINOIS
(Blank spaces indicate the material is not suggested for the specific use in Illinois)
Insecticide Beans Broccoli
Brussels
sprouts
Cab­
bage
Cauli­
flower
Horse­
radish1 Radish1 Turnip1 Onions
Egg­
plant Peppers
Tom a­
toes
azinphosmethyl
(Guthion)2.................. 15 7 21 15
Bacillus thuringiensis4 0 0 0
carbaryl (Sevin )........... 0 3 3 3 3 3 3 3,14G 0 0 0
Dasani t ........................... I J
diazinon........................... 5 7 5 10 10 10 1
dicofol (K elthane). . . . 7C . . . 2 2 2
dimethoate (C ygon). . OC 7 3 7 14 0 7
endosulfan (Thiodan) CH 7 7 B . . .
ethion . . . ..................... i
Fundal............................. 14K 14K 14K 14K
Galecron......................... 14K 14K 14K 14K
m alathion....................... 1 3 7 7 7 7 7 3 3 3 3 1
methomyl (Lannate).. 7 1 7 2
mevinphos
(Phosdrin)2................ 1 3 1 3 3
M onitor.......................... 14 14 14 7
naled (D ibrom )............ 1 1 1 1 4 • . .
parathion2....................... 7 7 7 10 7 15 10 15 15 10
phorate (Thim et)2. . . . I . . .
rotenone.......................... 1 1 1
toxaphene....................... B 7D B C C C 5 5 3
trichlorfon (Dylox) . . . 21 21 21 28C 21 21
Insecticide
Pota­
toes1
Col-
lards Kale Lettuce Spinach
Swiss
chard
Sweet
corn
Cucum­
bers3 M elons3
Pump­
kins3
Squash3
Winter Summer
Bacillus thuringiensis4 0 0 0
carbaryl (Sevin )........... 0 14 14 14 14 14 0 0 0 0 0 0
diazinon........................... 10 10 10 10 12 I 7 3 3 7
dicofol (K elthane). . . . 2 2 2 2 2
dim ethoate (C ygon). . 0 14 14 14 14 14 3
d yfonate.......................... I
endosulfan (Thiodan) 0 14A
Gardona.......................... 0,5G
m alathion....................... 0 7 7 14 7 7 5 1 1 3 1 1
methomyl (Lannate) 14 0,3G
mevinphos (Phosdrin)2 3 3 2 4
M ocap............................. I
naled (D ibrom )............ 4 4 1 1 1
parathion2....................... 5 10 10 21 14 21 12 15 7 10 15 15
phorate (Thim et)2. . . . I I
rotenone.......................... 1 1 1 1 1
toxaphene....................... 0 B 28 E 21F E B B B B B B
trichlorfon (Dylox) . . . 28B 21 28B 14F
1 Root crops such as radishes, turnips, carrots, horseradish, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or heptachlor was applied as a soil insecticide the preceding year.
3 Use only by professional applicators or commercial gardeners. 
8 Only apply insecticide late in the day after blossoms haveclosed to reduce bee kill.
4 Trade names are Biotrol, Dipel, and Thuricide.
A. Not more than twice per season.
B. Not after edible portions or heads begin to formC. Do not use tops for feed or food.D. If outer leaves are stripped; otherwise, B.E. Do not apply after seedling stage.F. Not more than once per season.G. If tops or stover is to be used as feed.H. Not more than three times per season.I. Soil applications at planting time only.J. Do not use on green onion crop.K. No more than nine applications.
LIMITATIONS FOR GREENHOUSE VEGETABLES
Insecticide Tom atoes Lettuce
endosulfan (Thiodan)................ ................  15 hours
m alathion....................................... 10 days
m etaldehvde.................................. ................  As bait only applied to soil
naled (D ibrom )............................ ................  1 day
parathion1....................................... ................  10 days 21 days
1 Do not use aerosols that contain parathion, tepp, or the propellant methyl chloride in greenhouses connected to living quarters. Should be applied only by a trained operator.
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G A tJB A G t A N D  RELATED COLE CROPS'
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Cabbage maggot2 
(NHE-44)
All season diazinon 3 Broadcast Disk in just before planting. Use only 
for cabbage, cauliflower, and broccoli.
diazinon
granules
1 Furrow A t time of planting; on turnips a drench­
ing spray of 1 lb. diazinon should be 
applied 30 days following treatment.
azinphosmethyl
diazinon
3 oz. W .P. or 2 oz. 
E.C. per 50 gal. 
transplant water 
4 oz, per 50 gal. 
transplant water
6 fluid oz. transplant water per plant.
Aphid (NH E-47) 
Thrips (NHE-48)
All season azinphosmethyl
dimethoate
malathion
mevinphos
parathion
X0.3
1
X0.4
Foliage When aphids appear, but before leaves 
begin to curl.
Diamond-back 
moth larva; 
imported cabbage 
worm; cabbage 
loo per 
(NHE-45)
All season Bacillus
thuringiensis4
Fundal
Galecron
methomyl
M onitor
naled
parathion
with endosulfan3
See rates 
on label 
0.5 
0.5
0.45-0.9
1
1
X
1
Foliage When small worms first appear, and 
about every 5 to 7 days thereafter. Thor­
ough spray coverage of foliage is im­
portant. Fundal and Galecron control 
only the egg stage plus newly hatched 
worms.
Cutworm At planting trichlorfon
toxaphene
1
1 X - 2
Soil At planting, at base of plant or as needed 
when damage first occurs.
Flea beetle and 
leafhopper
All season carbaryl I K Foliage As needed.
1 Root crops such as radishes, turnips, carrots, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or hepta- 
chlor was applied as a soil insecticide the preceding year.
1 Maggots are resistant to aldrin, dieldrin, and diazinon in some areas of Illinois.
‘ When using mixtures that have different “days between application and harvest” restrictions, choose the larger restriction.
* No time limitations.
Note: E.C. =  emulsion concentrate; W .P. =  wettable powder.
COLLARDS, KALE, LETTUCE, SPINACH, SWISS CHARD
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Aphid (NH E-47) All season diazinon X Foliage As needed.dimethoate 0.3
mevinphos Xnaled 1
parathion 0.4
Cutworm On seedling toxaphene I K Base of plant When first damage appears.plants trichlorfon 1 and soil
Leafhopper All season carbaryl I K Foliage When first leafhoppers appear and as
dimethoate 0.3 needed.
malathion 1
Caterpillar All season Bacillus See rates Foliage When small worms first appear and every
(NHE-45) thuringiensis2 on label 5 to 7 days thereafter.
naled 1
parathion Xwith endosulfan1 1
Leaf miner All season diazinon X Foliage When first miners are observed.dimethoate 0.3
parathion 0.4
Flea beetle All season carbaryl 1 Foliage As needed.
rotenone X
1 When using mixtures that have different “days between application and harvest” restrictions, choose the larger restriction.2 No time limitations.
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BEANS
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Seed maggot All season dieldrin1 Manufacturer’s Seed A t seeding.
(NHE-27) lindane1 directions
diazinon 50% 3 /5  oz./bu. Seed Treat seed no longer than 3 months before
W .P.1 planting.
phorate granules i K Soilband Place on either or both sides of row at planting but not in contact with seed.
Bean leaf beetle Early and carbaryl i Foliage When feeding first appears and weekly
(NH E-67) late season malathion i for 2 or 3 applications as needed.
Leafhopper All season carbaryl l Foliage Before plants become yellow and stunted.
(NH E-22) and dimethoate 0.3 Repeat applications at weekly intervals
plant bug malathion 1 as necessary.
(NHE-68) phorate granules i K Soilband As for seed maggot.
Mexican bean Midseason and carbaryl k Foliage When occasional leaves show lacework
beetle late season malathion i feeding.
phorate granules i k Soilband As for seed maggot.
Aphid (NHE-47) All season dimethoate 0.3 Foliage Usually applied when a few aphids can be
endosulfan K found on each plant, but before leavesmalathion 1 begin to curl and deform.
phorate granules IK Soilband As for seed maggot.
Blister beetle Midseason and carbaryl IK Foliage As needed.
(NHE-72) late season
Corn earworm Late season carbaryl IK Foliage As needed, but usually after September
(NHE-33) 
Corn borer
parathion K 1. Worms may be present before bloom.
M ites Midseason and dicofol 0.4 Foliage As needed, but especially during drouthy
late season dimethoate 0.3 periods particularly if carbaryl has been
malathion 1 used on crops.
phorate granules IK Soilband As for seed maggot.
1 No restrictions when used as recommended.
CUCUMBERS AND OTHER VINE CROPS1
Time Lb. of active
Insect of attack Insecticide2 ingredient per acre Placement Timing of application2
Striped and Seedling to carbaryl 1 Foliage When beetles first appear; as often as
spotted cucumber 
beetles (NHE-46)
mature plants parathion H necessary thereafter.
Aphid (NHE-47) All season diazinon * K Foliage When aphids become noticeable.dimethoate 0.3
malathion 1
parathion K
Squash bug All season parathion K Foliage Do not apply until first eggs are found
(NH E-51) trichlorfon3 l hatching (about June 15 to July 15).
Leafhopper July-August malathion l Foliage As needed.
dimethoate 0.3
Squash vine June- carbaryl 1 Base of stem W eekly applications when vines begin to
borer September for 3 ft. run— usually 5 applications.
Pickle worm August- carbaryl 1 Foliage W eekly applications, beginning in late
September August.
M ites July- dicofol K Foliage As needed.
September malathion 1
parathion K
Cutworm April-June carbaryl 2 Base of plants As needed.
(NH E-77) toxaphene IK -2
1 Pumpkins should not be grown on soil that has been treated with aldrin, dieldrin, or heptachlor the preceding year.
2 Spray vine crops with insecticide only late in the day after blossoms have closed to reduce bee kill.
3 Pumpkin is the only vine crop for which trichlorfon should be used for squash bug control. Apply only once per season.
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TOMATOES, PEPPERS, EGGPLANT
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Cutworm Early and carbaryl 2 Base of plants As needed.
(NH E-77) midseason toxaphene 3 or foliage
trichlorfon 1
Flea beetle M ay-June carbaryl 2 Foliage Apply every week as long as needed.
rotenone 0.2-0.4
Aphid (NH E-47) M ay-July diazinon X Foliage As needed, but before leaves curl.dimethoate 0.3
malathion 1
parathion 0.4
Cabbage July- Bacillus See rates Foliage When loopers are present.
loo per September thuringiensis on label
methomyl 0.45-0.9
Corn earworm July- carbaryl 2 Foliage Add to weekly applications of fungicide
Corn borer September; toxaphene 2 sprays beginning at first fruit set. If
occasionally methomyl2 0.45-0.9 spraying is infrequent, use 6 lb. of toxa-
in June phene.
Hornworm July- carbaryl 2 Foliage When first small worms appear.
September trichlorfon 1
Mites July- carbophenothion 1 Foliage As needed.
September dicofol Xmalathion l
parathion 0.4
Russet mite July- parathion 0.4 Foliage As needed.
September sulfur dust1 10
sulfur spray1 10
Blister beetle June- carbaryl 1J4 Foliage As needed.(NH E-72) September parathion Xtoxaphene 2
Fruit fly and August- diazinon spray X Foliage When flies or beetles first appear.picnic beetle October diazinon granules l
pyrethrin dust1 1 Foliage Apply to hamper immediately after it is 
filled.
'N o  limitations on use.
5 Use cleared only on tomatoes, not on peppers or eggplant.
ASPARAGUS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Asparagus beetle 
(NHE-49)
Early and mid­
season on spears 
and ferns
carbaryl1
malathion1
rotenone1
I X1
0.2-0.4
Spears and
ferns
Spears
As needed, not more often than every 3 
days.
As needed.
1 One-day restriction between last application and harvest.
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SWEET CORN
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Soil insects April-August diazinon 1 Row Apply on soil surface behind planter shoe
(NH E-26, 27, 43) dyfonate 1 and ahead of press wheel.
Mocap 1
phorate 1
Cutworm April-June carbaryl1 2-3 Base of When first damage appears.
(NHE-38) carbaryl bait 1 plants
toxaphene 3
Flea beetle 
(NH E-36)
April-July carbaryl1 1X Foliage As necessary.
Japanese beetle July- carbaryl1 1 Ear zone As necessary.
(NH E-32) September
Corn borer June- carbaryl spray, dust,1 2 Foliage Make first application when tassel ratio
September or granules is 30 to 40. Repeat every 4 to 5 days as
diazinon granules 1 H long as field has 20 or more unhatched egg masses per 100 plants.
Corn earworm2 June- carbaryl1 2 Ear zone Market corn: At first silk and every 2 to
(NHE-33) September Gardona 1X 3 days for 5 to 8 applications. On verymethomyl 0.45 early or late planted corn, treatment may 
be necessary before silking when eggs are 
being laid on stalks and flag leaves. 
Canning corn: A t 30 to 50% silk and 
every 3 days thereafter until corn is w ith­
in 1 week of harvest.
Sap beetle July- carbaryl1 2 Foliage When adults first appear in field; usually
(NH E-10) September diazinon 1 between pollen-shedding and silk-drying.
Picnic beetle malathion 1
parathion lA
Corn leaf aphid July- malathion i Foliage As needed to produce attractive ears for
(NHE-29) September parathion X fresh market.
1 During pollen shed, apply carbaryl as late in the day as possible (preferably after 4 p.m.) to reduce bee kill.
2 Addition of 0.5 to 0.75 pound of parathion to carbaryl improves earworm control.
ONIONS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Onion maggot 
(NHE-50)
All season diazinon J^-l for 40-50 lb. 
W .P. of seed 
ethion W .P. 1 for 40-50 lb. of seed
Seed Seed treatment for set onions only. Use 
lighter dosage of diazinon on sandy, highly 
mineral soils.
Dasanit granules 
diazinon granules 
ethion granules
1
X -1
H -2
Furrow
Use 1 lb. active ingredient per acre for 
rows 12" apart; X  lb. for rows 18" apart; 
y 2 lb. for rows 24" apart. Up to twice 
these amounts are needed for ethion on 
muck soils. Do not use Dasanit on green 
onions.
diazinon 2 Broadcast Preplanting; disk into upper 1 to 2 inches 
of soil. Supplement with foliage spray 
below.
diazinon
malathion
X
l
Foliage Supplemental to soil treatment. M ake 
first application when first adult flies are 
seen; make another 1 week later. From 
then on only as necessary.
Thrips (NHE-48) Midseason and 
late season
diazinon
malathion Xi
Foliage When injury first appears and every 10 
days as necessary.
241
POTATOES
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Flea beetle M ay-July carbaryl 1 Foliage When first damage appears on leaves,
endosulfan spray M and repeat as needed.endosulfan dust 1
Colorado potato M ay-July carbaryl 1 Foliage As needed.
beetle endosulfan spray Mendosulfan dust l
Potato leafhopper M ay-July carbaryl l Foliage W eekly applications when leafhoppers
(NHE-22) dimethoate 0.3 first appear
endosulfan spray
endosulfan dust 1
phorate granules 2 to 3 Soilband Place on either or both sides of row at 
planting but not in contact with seed. 
Use lower rate on sandy soils and heavier 
rate on heavy soils. Do not use on muck 
soils.
Aphid (NHE-47) All season dimethoate 0.3 Foliage As needed.
endosulfan spray
endosulfan dust 1
malathion 1
parathion H
phorate granules 2 to 3 Soilband As for leafhoppers.
Blister beetle All season carbaryl 1X Foliage As needed.(NHE-72) toxaphene 2
Wireworm All season phorate granules 2 to 3 Soil Preplanting, disk in; or use as soilband
(NHE-43) at planting.
White grub All season phorate granules 3 Soil Preplanting, disk in; or use as soilband
(NH E-23) at planting.
Grasshopper July- carbaryl % Foliage As needed, control in fence rows, road-(NHE-74) September toxaphene 1M sides, ditch banks, etc., before migration.
1 Potatoes should not be grown in soil where aldrin, dieldrin, or heptachlor was applied as a soil insecticide the preceding year.
GREENHOUSE LETTUCE
Insect Insecticide1 Dosage and formulation Application
Aphid malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Garden fleahopper 
Mealybug 
Spider mite 
Whitefly
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Armyworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Cabbage looper
Cutworm
Sowbug
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
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GREENHOUSE TOMATOES
Insect Insecticide1 Dosage and formulation Application
Aphid endosulfan aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
W hitefly malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
naled vapor 5 oz. of 4% E.C. per 50,000 cu. ft. Apply on steampipes.
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
M ealybug 
Spider mite 
Russet mite 
Thrip
Use malathion or parathion aerosol as suggested for aphid and whitefly.
Armyworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Cabbage looper 
Cutworm
Tom ato fruitworm
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
FOR ADDITIONAL INFORMATION
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from the offices of county extension advisers or by 
writing to Entomology Extension, 280 Natural Re­
sources Bldg., Urbana, Illinois 61801. These are indi­
cated by an NHE number in the tables.
Obtain the following circulars on insect control 
from the Office of Agricultural Publications, 123 
Mumford Hall, Urbana, Illinois 61801.
Circular 898 — Insect Control for Livestock and 
Livestock Barns;
Circular 899 — Insect Control for Field Crops; 
Circular 900— Insect Control by the Homeowner; 
Circular 1004— Pest Control in Commercial Fruit' 
Plantings
FOR YOUR PROTECTION
Always handle insecticides with respect. The 
persons most likely to suffer ill effects from insecti­
cides are the applicator and his family. Accidents 
and careless, needless overexposure can be avoided. 
Here are a few easy rules that if followed will pre­
vent most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and then bury, burn, or haul to refuse 
dump all empty insecticide containers.
7 . Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife or to blossoming 
crops visited by bees. Avoid drift onto blossoming 
crops or onto bee hives.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
16. To avoid bee kill, apply insecticides after bee 
activity has been completed for the day; use the least 
toxic materials. W a r n  b e e k e e p e r s  th a t  y o u  a r e  a p p l y ­
in g  in s e c t ic id e s .
7M— 12-72—23311
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1973 Suggested 
Insecticide 
G uides
Insect Control for 
LIVESTOCK AND 
LIVESTOCK BARNS
Livestock producers must follow a program of pest 
control to attain maximum income. Flies, lice, mites, 
ticks, and grubs irritate animals and some suck their 
blood. This reduces meat, milk, and egg production. 
On occasion, individual animals have been killed by 
attacks of large numbers of pests like horse flies, lice, 
and mites. Several of these pests transmit diseases 
from animal to animal. Losses from pests each year 
cost Illinois farmers millions of dollars. A livestock 
producer does not need to share his profits with these 
insects. They can be controlled or eradicated.
In the following charts only the safest, most ef­
fective insecticides are suggested for each specific 
insect on each type of livestock. Other insecticides that 
may have label approval for use on livestock are not 
included because they are less effective or more toxic 
or present potential residue problems. Blank spaces 
in the table of limitations mean we do not suggest the 
insecticide for that specific purpose in Illinois.
In using insecticides read the label and follow in­
structions. Do not exceed the rates suggested; observe 
the interval between application and slaughter and 
apply only to those animals for which use has been 
approved. Keep a record of insecticide used, trade 
name, percentage of active ingredients, dilution, rate 
of application, and dates of application. If you are 
ever questioned, you have the records.
Most of the insecticides are suggested for use as 
emulsion concentrates since these are the easiest for­
mulations to handle. Wettable powders can be substi­
tuted if the finished spray is agitated.
Chemical names in these tables may be unfamiliar 
to you. These names are the common coined chemical 
names and are not capitalized. Trade names are capi­
talized. In the table of limitations common names are 
listed first. If the trade name is more commonly used, 
it is listed in parentheses with the common name. In 
the tables of suggested insecticides on pages 2 and 3, 
only the common name is used if there is one. In case 
of question, refer to the table of limitations.
These suggestions are printed annually. Get the cur­
rent year’s issue. Labels may be cancelled and the prod­
uct removed from the market at any time. New labels 
may be granted. We attempted to anticipate any fur­
ther label changes, but there may be an occasional 
change. Check with your county extension adviser if 
you are not sure about the insecticide you plan to use. 
We will make announcements of label changes through 
the news media to keep you up to date.
T h e  I l l in o i s  D e p a r tm e n t  o f  P u b l ic  H e a l th  h a s  a n ­
n o u n c e d  th a t  i t  i s  i l le g a l  f o r  d a i r y m e n  to  a p p ly  o r  
s to r e  th e  c h lo r in a te d - h y d r o c a r b o n  in s e c t i c id e s  — a ld r in ,  
c h lo r d a n e , d ie ld r in ,  e n d r in ,  l in d a n e , o r  h e p ta c h lo r  — 
o n  th e ir  f a r m s ,  e x c e p t  f o r  u s e  in  th e  f a r m  r e s id e n c e .  
P r e v io u s l y  th e  u s e  o f  D D T  w a s  p r o h ib i t e d  e x c e p t  b y  
p e r m i t  f r o m  th e  I l l in o i s  D e p a r tm e n t  o f  A g r ic u l tu r e  o r  
P u b l ic  H e a l th .
Suggestions for use of insecticides are based on 
available data. Rainfall, temperature, and many other 
factors affect efficiency of insecticides. Report the de­
tails of control failures to us.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture and 
the Illinois Natural History Survey.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from offices of county Extension advisers or by writ­
ing to Entomology Extension, 280 Natural Resources 
Bldg., Urbana, Illinois 61801. These are indicated by 
an NHE number in the tables.
Obtain the following circulars on insect control 
from the Office of Agricultural Publications, 123 
Mumford Hall, Urbana, Illinois 61801.
Circular 897 — Insect Control for Commercial Vege­
table Crops and Greenhouse Vege­
tables;
Circular 899 — Insect Control for Field Crops; 
Circular 900 — Insect Control by the Homeowner; 
Circular 936 — Pest Control in Commercial Fruit 
Plantings.
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 898 Urbana, Illinois, December, 1972
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
[16M—12-72— 23312)
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DAIRY CATTLE, BEEF CATTLE, SWINE, AND SHEEP
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide Amount per 100 gal. water or as directed How to apply
Dairy Cattle Lice and mange (NHE-18) crotoxyphos E.C., 1.1 lb. per gal. 6 pt. 1-2 gal. per animal. Spray entire animal to saturation. Make 2 treat­ments 14 days apart.
Face flies4 (NHE-106) crotoxyphos E.C., 1.1 lb. per gal. 2 qt. per3 gal. water 1-2 oz. per animal; 2-4 times per week.2Horn flies4 (NHE-59) Stable flies5 (NHE-61)
crotoxyphos E.C., 1.1 lb. per gal. 7/i? gal. 1-2 pt. per adult animal per week.2
crotoxyphos 2.0% 0. 1-2 oz. per animal; 2-4 times per
crotoxyphos 1.0% +  dichlorvos 0.25% O.
week.2
Horn flies4 dichlorvos 1.0% O.1 1-2 oz. per animal daily.2
P a s tu r e d Stable flies5 pyrethrin 0.1% +  synergist O.1
c a ttle
o n ly Horse flies pyrethrin 0.5% +  synergist O.1 2 oz. per animal 3 times per week.2(NHE-60) pyrethrin 1% +  synergist E.C. 10 gal. 1-2 qt. per animal every 3 days.2
Horn flies only
<
crotoxyphos 3.0% D. or 1.0% O. coumaphos 5.0% D. or 1.0% O. dichlorvos 0.25% O. ronnel 1.0% O.
In dust bags or face and back oilers
Use only in exits of milk parlors, barns, or lanes. Apply daily.
Beef Cattle Lice and mange lindane 20% E.C. 1 V i pt.3 1-2 gal. per animal. Spray entire(NHE-18) lindane 12.4% E.C. 1 qt.3 animal to saturation. Make 2 ap-
malathion 50-57% E.C. 3 qt. plications 14 days apart.
Face flies4 (NHE-106) crotoxyphos E.C., 1.1 lb. per gal. 2 qt. per3 gal. water 1-2 oz. per animal; 2-4 times per week from automatic sprayer.Horn flies4 (NHE-59) Stable flies5
7J^ gal. 1-2 pt. per adult animal per week.2
crotoxyphos 2.0% O. 1-2 oz. per animal; 2-4 times per
P a s tu r e d
(NHE-61) crotoxyphos 1.0% +  dichlorvos 0.25% O.
week from automatic sprayer.
c a tt le  - 
o n ly Horn flies4 (NHE-59) toxaphene 60% E.C. 5 pt. 1-2 qt. per animal every 3 weeks. Only partially controls stable flies.2Stable flies5 (NHE-61) toxaphene 5% O. Saturate cloth, canvas, or burlap back oiler every 2 weeks. Only par­tially controls stable and face flies.
Horse flies .(NHE-60) Use as directed for dairy cattle above.
Grubs The following systemic insecticides, coumaphos crufomate, and trichlorfon, as sprays provide excellent control of grubs and good control of lice. Use only on n a t iv e  b e e f  
c a tt le  in herds having a history of grub problems. Treat only those animals between 4 months and 2 %  years of age. Apply during August or September in the southern half of the state and in September or October in the northern half of the state.
Swine Mange and lice crotoxyphos E.C. 1.1 lb. per gal. 1 gal.+ 7 pt. 2-4 qt. per animal. Spray entire animal to saturation. Make 2 ap-
malathion 50-57% E.C. 3 qt. plications 14 days apart.
Sheep Ticks, lice, and lindane 20% E.C. 1 qt.8 Spray entire animal to saturation.scab (NHE-53) lindane 12.4% E.C. 3 pt.3 Use Yi. strength in dipping vat for scab.
toxaphene 60% E.C. 3 qt.3 Spray entire animal to saturation or use in dipping vat for scab.
Nose bot crufomate 21% E.C. Administer 2 cc. per 10 lb. of body weight as a drench.
Note: E.C. =  emulsion concentrate, O. =  oil solution, W .P. =  wettable powder, D. =  dust.
1 The same dosage of a water-base spray may be used.
8 Spray head, back, sides, belly, and legs carefully. Start treatments in June.
8 Add 2 pounds of detergent per 100 gallons of spray for better wetting effects.
* Place cattle in confinement to avoid attack by face flies and horn flies.
8 Remove decaying straw, hay, and feed from barns and lots, and spread to dry so stable fly breeding will be reduced.
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CHICKENS, LIVESTOCK BARNS, AND SHEDS
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide Amount per 100 gal. water or as directed How to apply
C h ick en s Common red mites, bed- carbary 1 80% W.P. (not for lice) 4 oz. per 5 gal. water Spray roosts, back walls, side walls, and around nests.bugs, and lice (NHE-54) Rabon 50% W.P. 6.5 oz. per 5 gal. water Spray roosts, back walls, side walls, and around nests.
coumaphos 25% W.P. 6 oz. per 5 gal. water Spray roosts, back walls, side walls, and nests.
malathion 50-57% E.C. 10 oz. per 5 gal. water
Northern fowl mites and lice carbaryl 5% D. Apply to litter, 1 lb. per 40 sq. ft., and 1 lb. per 100 male birds.1(NHE-54) coumaphos 0.5% D. Apply to litter and nests, 1 lb. per 20 sq. ft.; 1 lb. per 100 male birds.1
malathion 4% D. Apply to litter and nests, 1 lb. per 50 sq. ft.; 1 lb. per 100 male birds.1
Northern fowl mites, common carbaryl 80% W.P. 4 oz. per 5 gal. water Spray birds and roosting areas (1 gal. per 100 birds). Use in cagedred mites, bed­bugs, and lice (NHE-54)
Rabon 50% W.P. 6.5 oz. per 5 gal. water
laying operations or when litter is sparse or wet.
coumaphos 25% W.P. 3 oz. per 5 gal. water Spray birds, nests and roosting areas (1 gal. per 100 birds). Use in
malathion 50-57% E.C. 5 oz. per 5 gal. water
caged laying operations or when litter is sparse or wet.
R e s id u a l  
S p r a y s  for  
L iv e s to c k  
B a rn s  a n d  
S h e d s4
House flies (NHE-16, 88) Stable flies (NHE-61) Other flies, mosquitoes,
fenthion 45% E.C. 3 gal. Start treatments in June and main­tain good sanitation. Apply 2 gal. per 1,000 sq. ft. or to runoff to ceil­ings, walls, and support posts, and outside around doors and windows. Lasts about 4-6 weeks.2and gnats diazinon 50% W.P. 16 lb. Lasts about 2-3 weeks.2 Apply as for fenthion. Do not use in dairy barns.
dimethoate 25% E.C. 4 gal. Lasts about 3-4 weeks.2 Apply as for fenthion.
Rabon 50% W.P. 16 lb. Lasts about 2-4 weeks.2 Apply as
r, /Rabon 21% E.C. avaP (dichlorvos 6% E.C. 4 gal.
for fenthion.
ronnel 24% E.C. 4 gal. Lasts about 1-2 weeks.2 Apply as for fenthion.
S p a ce  S p ra y s  
for F e e d  
L o ts  a n d  
S h ed s4
House flies (NHE-16, 88) Stable flies (NHE-61)
dichlorvos 22% E.C. 2 gal. Apply at 5 gal. per acre with mist blower over the top of animals and pens every 3 to 7 days.
Other flies, mosquitoes, and gnats
naled 37% E.C.3 1 gal. Apply as for dichlorvos.
B a its  as  
S u p p le m e n ts  
for  L iv e s to c k  
B a rn  a n d
House flies (NHE-16, 88) dichlorvos 22% E.C. 4 oz. per 1 gal. corn sirup and gal. warm water
Apply to favorite fly-roosting areas from tank sprayer as needed to sup­plement residual spray treatment.
S h ed  S p r a y s4 naled 37% E.C. 2 oz. per 1 gal. corn sirup and 
y/2  gal. warm water
Apply as for dichlorvos.
N o te: E.C. =  emulsion concentrate, O. =  oil solution, W .P. =  wettable powder, D. =  dust.
1 The male birds will not require dusting for the control of lice.
1 Lasting effects are shortened during periods of hot, dry weather.
‘ Temporary stinging of eyes may occur from mist but this is not hazardous.
* Good sanitation is the basic step in barn fly control. Remove manure, decaying straw, hay and feed, and spread to dry each week. Insecti­
cides will not cover the sins of poor sanitation.
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LIMITATIONS FOR SUGGESTED INSECTICIDES APPLIED TO LIVESTOCK OR IN LIVESTOCK BARNS
(Blank spaces in the table denote that the material is not suggested for that specific use in Illinois)
D airy Beef Swine Sheep Chickens
Animals Barns Animals Barns Animals Barns Animals Barns Birds Barns
carbaryl (Sevin )....................................... E, I E, I
coumaphos (Coral).................................. B, D . . . B, D, K . . . I I
crotoxyphos (C iodrin)............................ B, D . . . B, D . . . B, D . . .
crufomate (R uelene)............................... B, A, K, D . . . L, M . . .
diazinon....................................................... . . .  H ,D . . .  H . . .  H . . .  H
dichlorvos (D D V P) (Vapona)............. B, D C, J . . .  c ,  J . . .  c , J . . .  c , J . . .  C, N
dimethoate (C ygon)............................... . . .  H ,D . . .  H, D . . .  H . . .  H . . .  H
fenthion (B aytex).................................... . . .  H, D . . .  H, D . . .  H . . .  H . . .  H
lindane......................................................... B, G, K . . . B, G . . .
m alathion.................................................... B, D . . . B . . . I I
naled (D ibrom )......................................... . . .  C, N . . .  c ,  J . . .  c , J . . .  c , J . . .  C, N
pyrethrin..................................................... B . . . B . . .
R abon.......................................................... . . .  H, D . . .  H, D . . .  H . . .  H 1 , 0  I
R avap .......................................................... . . .  H, D . . .  H ,D . . .  H . . .  H
ronnel (K orlan)........................................ B, D H, D . . .  H ,D . . .  H . . .  H . . .  I
toxaphene................................................... B, F, K . . . B, F . . .
trichlorfon (N egu von )........................... B, D, L, K . . .
A. Do not apply within 28 days of slaughter. Do not apply repeat applications within 28 days.
B. Do not contaminate feed, water, milk, or milking equipment.
C. As a bait. Do not apply within reach of animals or in milk rooms. Do not contaminate feed, water, milk, or milking equipment.
D. Do not apply in conjunction with the feeding of phenothiazine or organophosphate insecticides.
E. Do not apply within 7 days of slaughter and do not treat nesting material. Do not repeat within 4 weeks.
F. Do not apply within 28 days of slaughter.
G. Do not spray within 30 days of slaughter. Do not dip within 60 days of slaughter.
H. When used as a spray, remove animals before treating barn and cover feed and watering troughs. Do not use in milk rooms. Do 
not apply to animals.
I. Gather eggs before treatment and do not contaminate feed and water.
J. As a space spray; may be applied with animals present, but avoid direct application to exposed feed and water. Do not apply in
conjunction with the feeding of phenothiazine or the feeding or use as animal or shelter treatments of organophosphate or car­
bamate insecticides.
K. Do not treat cattle less than 4 months old or pigs before weaning. Do not treat sick or stressed animals.
L. Do not apply within 14 days of slaughter.
M. Do not drench sick, weak, or overheated animals; lambs under 30 pounds; animals being fed in confinement; or pregnant ani­
mals within one month of lambing.
N. As a space spray; do not apply when dairy cattle or poultry are in building and avoid direct application to exposed feed and water.
O. Do not repeat more often than every 14 days. Do not apply to birds if used on walls for fly control.
FOR YOUR PROTECTION
Here are a few easy rules that if followed will 
prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet or room.
6. Wash out and bury or burn empty insecticide 
containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.11. Do not apply to fish-bearing or other water 
supplies. Do not allow treated animals in fish-bearing 
waters or other water supplies until the spray has dried.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife or to blossom­
ing crops visited by bees. Avoid drift onto blossoming 
crops and onto beehives.
13. Do not apply insecticides near dug wells or cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1973 Suggested 
Insecticide 
G uides
Insect Control for 
FIELD CROPS
Insects and related pests play a major role in field crop 
production in Illinois. Although agronomic practices 
developed during the past century have reduced the 
importance of many insect pests, a large number of 
others, including several new invaders, have continued 
to threaten grain and forage production. Agronomic 
practices such as certain tillage operations, destruction 
of crop residues, selection of resistant hybrids, adjust­
ment of planting dates, rotation of crops, etc., if used properly, still serve to suppress insect populations. 
Where possible, these practices continue to be used to 
provide more balanced insect control.
Practical applications of many insect-control tech­niques continue to be thoroughly investigated. Such 
control methods as insect sterilization, release of insect 
parasites, attractants for insect baits and traps, propa­
gation and dissemination of insect disease organisms, 
as well as the use of insecticides, are being vigorously 
pursued. Despite the most optimistic reports, however, 
it is readily apparent that insecticides will be an impor­tant part of pest management for many years to come.
Certain precautionary steps should be taken when 
handling insecticides. Some of the insecticides sug­
gested in the publication can be poisonous to the appli­
cator. The farmer is expected to protect himself, his 
workers, and his family from undue or needless 
exposure.
When using insecticides, apply all the scientific 
knowledge available to insure that there will be no 
illegal residue on the marketed crop. Such knowledge 
is condensed on the label. Read it carefully and follow 
the instructions. But the label should be recent and not from a container several years old. Do not exceed 
maximum rates suggested; observe carefully the in­
terval between application and harvest; and apply only 
to crops for which use has been approved. Make a 
record of the product used, the trade name, the per­
centage content of the insecticide, dilution, rate of ap­plication per acre, and the date or dates of application.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common coined 
chemical names and as such are not capitalized. Trade 
names are capitalized. In the table of limitations the 
common names are listed first. Should the trade name 
be more commonly used, it is in parentheses follow­
ing the common name. Throughout the tables of 
suggestions, however, the common name is used if 
there is one. In case of question, refer to the table of limitations.
These suggestions for the use of insecticides are 
based on available data. Soil texture, soil pH, rainfall, 
slope of the field, wind velocity at planting, and other 
unpredictable factors affect the efficiency. Please report 
control failures and the circumstances associated with such failures to us.
Requested label clearances for a few uses of some 
insecticides, carriers, and solvents are uncertain for 1973, since many requests have not yet been officially 
cleared. Anticipating needed changes in labeling, we 
began modifying these suggested uses a few years 
ago. We have attempted to anticipate any further 
label changes in 1973, but an occasional use may still 
be canceled. Be sure to check with your county exten­
sion adviser if you are in doubt about the insecticide 
you plan to use. We will make announcements of label changes through the news media to keep you up to date.
This circular lists only suggested uses of insecti­
cides for the control of many Illinois field crop pests, 
and is not designed to discuss other methods of con­
trol. Fact sheets discussing non-chemical control meth­
ods, descriptions of specific insects, and their life his­
tory and biology (designated by NHE numbers in this 
circular) can be obtained from offices of county ex­tension advisers or by writing to Entomology Exten­
sion, 280 Natural Resources Building, Urbana, Illinois 
61801. The following circulars can be obtained from 
county extension advisers or by writing to the Office of 
Publications, College oT Agriculture, Urbana, Illinois 61801:
Circular 897 — Insect Control for Commercial Veg­etable Crops and Greenhouse Vegetables
Circular 898 — Insect Control for Livestock andLivestock Barns
Circular 900— Insect Control in the Home, Yard, and Garden
Circular 1004— Pest Control in Commercial FruitPlantings
These suggestions are revised annually by entomol­ogists of the College of Agriculture and the Illinois Natural History Survey.
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 899 Urbana, Illinois, December, 1972
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SPECIAL SUGGESTIONS AND
ederal Laws
T he Federal Environm ental Pesticide Control A ct passed by 
Congress amends the Federal Insecticide, Fungicide, and Ro- 
lenticide Act. By January, 1977, a pesticide will be classified for 
estricted use if  its legal use m ay generally cause unreasonable, 
.dverse effects upon the environm ent, including injury to the 
.pplicator, which depends on the dermal and inhalation tox- 
city of the pesticide. Unreasonable, adverse effects upon the en- 
dronment will take “into account, the econom ic, social, and en- 
dronmental costs and benefits o f the use o f any pesticide.” All 
ithers will be general-use pesticides.
Only a certified applicator will be able to purchase and apply 
estricted-use pesticides. Standards for certification must be 
:stablished within one year but enforced in no later than four 
rears, or 1977. C o m m e rc ia l applicators who apply restricted-use 
>esticides will be certified; p r iv a te  applicators who use re- 
tricted-use pesticides “for the purposes of producing any agri- 
:ultural commodity on property owned or rented by him or as 
:xchange labor (no com pensation) on the property o f another 
vill need to be certified.”
Illinois law  now  permits a farm er to apply any pesticide to 
lis own farm and the farms of two others w ithout being a 
icensed applicator.
State laws cannot liberalize federal regulations but can be 
nore restrictive.
nsecticide Restrictions
The U .S . Environm ental Protection A gency’s ruling to re­
strict the use of D D T  has not affected Illinois agricultural pro- 
luction, as D D T  has not been used to any extent since 1964; 
n 1970 the Illinois departments o f Agriculture and o f Public 
rlealth through the Interagency Committee on the U se of Pesti- 
:ides restricted its use in Illinois to a permit system  only.
The U .S . Environm ental Protection A gency has now can­
celled aldrin and dieldrin labels for m ost purposes. T heir present 
abeled uses are still legal, how ever, since the ruling is being  
contested by the m anufacturer, and will remain legal until a 
court o f law  rules on the issue.
M ost dairy farm ers had discontinued using aldrin and hep- 
achlor in 1966. The Interagency Committee on the U se of P esti­
cides recommended that certain chlorinated hydrocarbons —  
ildrin, chlordane, dieldrin, endrin, heptachlor, and lindane —  
lot be stored or used on dairy farm s except around the farm  
•esidence. T he Illinois Departm ent o f Public H ealth  adopted 
h is ruling effective in 1971.
In 1965, farm ers were cautioned to omit the use o f aldrin or 
leptachlor for one crop year before grow ing soybeans in a field, 
larticularly if  the insecticide had been used for five or more 
fears consecutively in corn production in that field. Later data 
ndicated that soybeans should not be grown for at least one full 
crop year after aldrin or heptachlor had been used for two  
fears.
In addition, all three corn rootworms, seed-corn beetles, 
;eed-corn m aggots, and possibly one or two other soil-inhabiting  
jests o f corn are no longer controlled by these two chemicals.
B ecause of insect resistance, slight yield returns, and carry­
over into succeeding crops, we discontinued recommending  
ddrin an d ^ ep tach lor in Illinois. Only about a third as much 
s used as was used in 1966 and 1967. A  ruling against the con- 
fnued use o f aldrin should not cause problems in Illinois.
Suggestions for 1973
Corn-insect complex in soil. M any farms in Illinois have no 
najor corn-insect problem, and a seed treatm ent o f  diazinon at 
olanting time is sufficient. T his will protect against attack by 
»eed-corn beetles and seed-corn m aggots during germ ination. 
Fewest seeding-rate problems will occur when the correct 
amount of diazinon seed-treater is prem ixed with the seed just 
)efore it is put in the planter box.
I f  other insect problems are anticipated, the fo llow ing in­
secticides —  applied as a 7-inch band on the soil surface at 
Wanting —  may be helpful:
M AJOR CHANGES FOR 1973
D a sa n it................................................ 1 pound actual per acre
d ia z in o n ..............................................U/2  pounds actual per acre
D y fo n a te ............................................1 pound actual per acre
M ocap, J o l t ....................................... 1 pound actual per acre
phorate ( T h im e t ) ......................... 1 pound actual per acre
T hese insecticides w ill control small w ireworm s but not 
full-grow n ones, so they are about as effective as aldrin and 
heptachlor.
T he above insecticides do not control black cutworms, when  
used according to the label.
B lack cutworms have been controlled adequately w ith apple 
pomace-carbaryl pelleted baits, but early detection and applica­
tion are essential. Late application kills the cutworms but much 
of the damage has already been done. B aits are less successful 
with extrem e drouth or excessive rainfall. Carbaryl or tri- 
chlorfon liquid sprays or spray baits are also effective, but must 
be directed at the base o f  the plants.
D yfonate controls garden symphylans. Other insecticides 
used for rootworm  control m ay also g ive practical protection.Rootworm complex. I f  a very severe rootw orm  in festation  
is anticipated, 1 pound o f carbofuran (F u radan ) per acre will 
provide the best results. I f  light to m oderately severe in festa­
tions are expected, any o f the follow ing insecticides will provide 
practical control.
P o u n d s  a c tu a l p e r  a c re  
(4 0 -in c h  r o w s ;  ch eck  la b e l 
f o r  o th e r  r o w  sp a c e s )
P la n tin g  tim e C u ltiv a tio n
B u x .................................................. .........  1 1
carbofuran (F u radan ) ............ .........  3/4 YaD a s a n it ......................................... .........  1 1
D yfonate ....................................... .........  1 1
J o l t ................................................... .........  1 # .
L a n d r in .......................................... .........  1
M ocap.............................................. .........  1 l
phorate ( T h im e t ) ..................... .........  1 l
I f  you plan to use insecticides for cultivation-tim e treat­
ments, use a seed-treater at planting.
P iles o f granules m ay accum ulate when you stop your 
planter-applicator. To avoid loss o f  livestock and w ild life, these  
piles should be scattered and covered. I f  you see granules in the 
row, drag a chain or use a cover wheel behind the press wheel 
to completely cover granules.
Rotations will control rootworms. T o prevent damage from  
western corn rootworm s and reduce insecticide use, rotate corn 
with some other crop annually; for northern corn rootworms, 
do not grow  corn more than two years consecutively in a field.Clover and alfalfa pests. Lady beetles, flow er flies, aphis 
lions, big-eyed bugs, insidious flower bugs, and others that feed  
on other insects are commonly found in hay crop fields. W hen a 
hay crop is cut, these beneficial insects m ove to other crops. I f  
your hay supply is critical, fo llow  the recom m endations for  
insecticide use on these crops. I f you can afford minor yield  
losses, m anipulate cutting dates if  possible to avoid insecticide  
application. It is better to use insecticides, how ever, than to 
allow the pest to kill the crop.
Alfalfa weevil. A dult w eevils deposit eggs in the alfalfa  
stems in the late fall and during extended warm periods during  
the winter months. In the southern half o f Illinois, it is possible 
to kill these w eevils before they lay m any eggs by applying 
certain insecticides in early Novem ber. You w ill find larvae in 
the spring even though the field was treated in the fall but dam­
age will be slight and usually no insecticide need be applied in 
the spring. Best results will occur if  the insecticide is applied 
when the average tem perature remains above 45° for two days 
before application.
Fall application avoids peak farm work lo a d s; it also avoids 
killing many of the parasites and predators of a lfa lfa  w eevils  
that help kill w eevil larvae in the spring. Insecticides are listed  
in the tables.
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LIMITATIONS IN DAYS BETWEEN APPLICATION OF THE INSECTICIDE AND HARVEST OF THE CROP 
AND OTHER RESTRICTIONS O N  THE USE OF INSECTICIDES FOR FIELD CROP INSECT CONTROL
(Blanks in the table denote that the material is not suggested for that specific use in Illinois)
azinphos methyl (Guthion)1 
Bux
carbaryl (Sevin) 
carbofuran (Furadan)1 
Dasanit
A
A
A
0 0 0 21
16,E
0
14
16,E 
0 0
16,E
demeton (Systox)1 21,E 21,E 21,E
diazinon A 10 10 7 7 7 7
dimethoate (Cygon, De-Fend) 28 10
D yfonate1 A
Gardona 5 5 5
Imidan 7,E
Landrin A
malathion 5 5 5 7 0 0 0 0
methoxychlor 7 7 7 7
mevinphos (Phosdrin)1 3
naled (Dibrom) 4 4 4
methyl-parathion1 15 15 15 15
Mocap, Jolt A
phorate (Thimet) A B B B
Supracide 10
toxaphene A C C D
trichlorfon (Dylox) 28,H 28,H 28,H
Barley Oats Rye W heat Soybeans
Grain Straw Grain Straw Grain Straw Grain Straw Grain Forage
azinphos methyl (Guthion)1 45 D
carbaryl (Sevin) 0 0
carbophenothion (Trithion)1 7 D
demeton (Systox)1 45,F 21,F 45,F 21,F . . . 45, F 21,F
disulfoton (D i-Syston)1 G
malathion 7 7 7 7 7 7 7 7 0 0
parathion1 15 15 15 15
phorate (Thimet) G
toxaphene A D A D A D A D 21 D
trichlorfon (Dylox) 21 3 21 3 21 3
1 Sprays to be applied only by experienced operators wearing D. Do not feed treated forage to livestock.
proper protective clothing. E. Once per cutting.
A. No specific restriction when used as recommended. F. Apply no more than twice per season with at least 14 days be-
B. Do not apply after tasseling, or later than June if cultivation tween applications.
application is used. G. Do not graze treated wheat.
C. Do not feed treated forage to dairy animals. Do not feed H. Once only per season when plants are 3-12 inches tall.
sprayed forage or granular-treated corn silage to livestock
Field corn Sorghum Forage crops
Seed and soil Grain Ensilage Stover Alfalfa Clover Pasture Seed
fattening for slaughter nor granular-treated stover within 28 
days of slaughter.
250
FIELD CORN
Time of Lb. active Timing of application
Insect attack Insecticide1 ingredient per acre Placement (See table of limitations)
Corn rootworms2 June-August Bux 1 Soil surface As 7-inch band ahead of planter press
(NH E-26) carbofuran % wheel. For severe infestations, 1 pound
Dasanit 1 of carbofuran is most effective. Basal
Dyfonate 1 treatments during cultivation with Bux,
Landrin 1 carbofuran, Dasanit, Dyfonate, Mocap,
Mocap, Jolt 1 or phorate are effective.
phorate 1
Seed-corn maggot A t germination diazinon 1 K  oz. per bu. On seed For band treatment, use Dasanit, dia-
Seed-corn beetle zinon, Dyfonate, Mocap, or phorate.
Wireworm M ay-July Wireworms may be partially controlled by Dasanit, diazinon, Dyfonate, Mocap, or phorate
(NHE-43) (Thimet). Along with these five, carbofuran will give partial control of grape colaspis and white
W hite grub May-October grubs. For rates, see page 2.
(NHE-23) 
Grape colaspis 
(NH E-25)
M ay-July
Sod webworm M ay-June carbaryl 1 A t base of A t time of initial attack.
(NHE-42) plant
Cutworms May-June carbaryl bait 1 Broadcast When cutting starts. Repeat if needed.
(NHE-38) carbaryl plus 1 to 2 Same as above.
molasses or Tractum Direct at
base of plant
trichlorfon 1 At base of Same as above. One application only
plant permitted.
Billbugs May-June carbaryl 1 A t base of As needed.
(NH E-37) diazinon 1 plant
Garden symphylan M ay-July Dyfonate 1 in row at planting If suspected as a problem, use dyfonate
2 broadcast before planting for soil insect control.
Grasshopper June- carbaryl H Over row As needed. For ensilage corn use car-(NH E-74) September toxaphene i k as spray baryl, diazinon, or malathion.
Flea beetle May-June carbaryl % Over row When damage becomes apparent on small
(NH E-36) toxaphene 1K as spray corn.
Armyworm M ay-June carbaryl 1K Over row A t first migration or when damage first
(NHE-21) malathion 1 as spray becomes apparent.
toxaphene i k
trichlorfon i
Late July- toxaphene i k Broadcast When leaves below ear level are consumed
August over infested and worms eating leaves above ear level.
area
Fall armyworm June; August- carbaryl m In whorls Granules preferred when worms deep in(NH E-34) September diazinon i whorl. If worms are small and out on
Gardona i k leaves, sprays will be satisfactory. When
toxaphene I K silking (see earworm).
Chinch bug June- August carbaryl 1 Spray at base A t beginning of migration. If applied
(NHE-35) of plant in adjacent grain, do not harvest small 
grain.
Thrips June carbaryl 1 On foliage When severe wilting and discoloration are
(NHE-39) malathion l as spray noticed.
Corn leaf aphid diazinon granules 1 In whorl Just before tasseling when aphids are ap-
(NH E-29) phorate granules l pearing on individual plants. Preventive
treatment. N o t after tassel emerges. For 
seed fields only and not if field is to be 
detasseled by hand.
malathion 1 As a foliage Apply during late whorl to early tassel
diazinon 1 spray when 50% of the plants have light to mod­
erate infestations.
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FIELD CORN (continued)
Insect
Tim e of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application  
(See table of limitations)
Corn rootworm Late July, carbaryl 1 Overall spray When silking is not over 50% and there
adults early August malathion 1 or directed are more than an average of 5 beetles per
diazinon 1 towards silk ear. Only to protect pollination.
Corn borer, June-July carbaryl granules 1H On upper % When tassel ratio is 30 to 50, and 75%
first generation diazinon granules 1 of plant and or more plants show recent borer feeding
into whorl in whorl.
Corn borer, M id-August carbaryl As for first From ear At first hatch when there are 1 or more
second generation diazinon generation upward egg masses per plant.
Corn earworm July-August carbaryl 1H Spray ear 2 applications at 3- to 5-day intervals,
(NH E-33) Gardona 1H zone starting at 30-50% silk. 25 gal. of finishedspray per acre.
1 See page 3 for insecticide restrictions. * Rotations will control rootworms. To prevent damage from western corn rootworms, rotate corn 
with some other crop annually. To prevent damage from northern corn rootworms, do not grow corn more than 2 years consecutively in the 
same field.
SOYBEANS
Insect
Tim e of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application 
(See table of limitations)
Bean leaf beetle 
(NHE-67)
M ay-June, 
August
carbaryl2
toxaphene3
1
1X
On foliage When leaf feeding becomes severe, but 
before plants killed or pods eaten.
Clover root M ay-June carbaryl2 1 On marginal When clover is plowed, beetles migrate
curculio adult toxaphene3 m rows to adjacent beans.(NH E-71)
Grasshopper June- carbaryl2 H On foliage When migration from adjacent crops
(NHE-74) September toxaphene3 1M begins.
Flea beetle M ay-June carbaryl2 1 On foliage Seedlings usually attacked. Treat when
toxaphene3 1H needed.
Green clover August carbaryl2 l On foliage When damage appears and small worms
worm (NH E-75) malathion 1 are numerous between blossom and podand webworm fill. Usually requires 6 or more green clover
(NHE-42) worms per foot of row to justify insec-
ticide use.
M ites June-August carbophenothion4 H On foliage As needed on field margins and entire
azinphos methyl4 y2 field.
Stink bugs July and carbaryl2 i To foliage A s n eeded  b u t w hen stin k  bugs are
August malathion i numerous. Sometimes 1 per yard of row issufficient to cause damage.
Thrips June-August malathion i To foliage As needed.
Leafhoppers
1 See page 3 for insecticide restrictions on soybeans.
1 Carbaryl should not be used at more than 1 lb. per acre. Higher rates may damage plants.
8 For use on dairy farms only when alternate material is not available and when insect emergency exists. Do not apply as foliage
sprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
4 To be applied only by experienced operators or those wearing protective clothing.
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CLOVER AND ALFALFA
Insect
Tim e of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application2 
(See table of limitations)
Alfalfa weevil 
(NH E-89)
March-June Imidan
azinphosmethyl3' 4 
methyl parathion3
malathion5 with 
methoxychlor
1
A
A
A
A
On foliage When 25% of the tips are being skeleton­
ized treat immediately; two treatments 
may be necessary on first cutting; re­
growth following first cutting may need 
protection. By ground, use a minimum  
of 20 gal. of finished spray per acre (10 
gal. on stubble) or 4 gal. by air. Do not 
apply during bloom. Instead cut and 
remove hay.
diazinon5 with  
methoxychlor
carbofuran3’8
Supracide
malathion6
A
1
A
A
I A
methyl parathion3 
azinphosmethyl3
malathion5 and 
methoxychlor
A
A
A
A
On foliage Sprays in November or early March sug­
gested to kill adults and prevent egg 
laying. This also spares the parasites that 
later will attack the larvae. Apply after 
two or three warm days (above 45°F.). 
Proven method in southern A  to A  of 
Illinois. N ot yet tried in northern Illinois. 
This timing preferred over later spring 
treatments.
diazinon5 and 
methoxychlor
A
1
Imidan
carbofuran3'8
1
A
Clover leaf 
weevil (NH E-12)
March-April malathion 1 On foliage When larvae are numerous and damage 
is noticeable, usually early to mid-April.
Spittlebug
(NH E-13)
Late April, 
early M ay
methoxychlor A On foliage When bugs begin to hatch and tiny spit­
tle masses are found in crowns of plants.
Aphid
(N H E -14and 19)
April-May demeton3
diazinon
malathion
A
A
1
On foliage When aphids are becoming abundant and 
lady beetle larvae and adults, parasites, 
and disease are slight.
Leafhopper
(NH E-22)
Early July carbaryl
dimethoate
methoxychlor
1
A
1
On foliage When second-growth alfalfa is 1 to 6 
inches high, or as needed.
Garden webworm 
(NH E-42)
July-August carbaryl
toxaphene7
1
1A
On foliage When first damage appears. Use toxa­
phene only on new fall seedlings.
Cutworm
(NHE-77)
April-June carbaryl 1A On foliage Cut, remove hay, and spray immediately.
Armyworm
(NH E-21)
May-June,
September
carbaryl
malathion 1A 1
On foliage Only when grasses are abundant.
Seed crop insects July-August toxaphene7 IX On foliage N o later than 10% bloom.
Grasshopper June- carbaryl A On foliage When grasshoppers are small and before
(NH E-74) September diazinon
malathion
naled
A
1
A
damage is severe. When bees are fre­
quenting bloom, do not apply carbaryl. 
Apply others only late in day.
Sweet clover 
weevil (NHE-15)
April-May toxaphene7 1A On foliage When 50% of foliage has been eaten. New  
seedlings only.
1 See page 3 for insecticide restrictions.
2 Before applying insecticides, be certain to clean all herbicides out of equipment. During pollination, apply very late in day or, if 
possible, avoid application during bloom.
2 To be applied only by experienced operators or those wearing protective clothing.
* Water temperature should be above S5°F.
5 Use no less than these amounts.
"Use only when air temperature is above 60°F.
1 Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay. or forage crops.
8 Only for pure stands of alfalfa. When using no more than V4 pound per acre, allow 7 days between application and harvest. If you 
use 1/4 to Vi pound per acre, allow 14 days to elapse between application and harvest.
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GRAIN SORGHUM
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application  
(See table of limitations)
Web worm After heads 
form
carbaryl
diazinon
malathion
I X
X0 .9
On grain 
head
Before population reaches 5 larvae per 
head. Pest usually bad in wet seasons on 
late planted grain.
Corn leaf 
aphid
All season dimethoate
malathion X0 .9
Broadcast Degree of infestation to warrant treat­
ment not determined.
Corn earworm After heads 
form
carbaryl I X Direct at head or 
broadcast
When 5 to 10 percent of heads are first 
infested by small worms.
M idge August-
September
diazinon X Direct at head
Late plantings only within 4 days of 
90% head emergence.
1 See page 3 for insecticide restrictions.
STORED GRAIN (Corn, Wheat, and Oats)1
Insect
Tim e of 
attack
Insecticide 
and dilution Dosage Placement
Suggestions
(See table of limitations)
Angoumois grain 
moth (earcorn) 
(NH E-62)
April-October 
(Southern of 
Illinois only).
malathion 57%  
E.C., 3 oz. per 
gal. water
Apply to runoff Spray surface 
and sides 
May 1 and 
August 1
Plant tight husk varieties. Store as shelled 
corn to avoid all but surface damage by 
angoumois moth.
Meal moths and 
surface infestations 
only (N H E -63)2
April-October dichlorvos 20%  
(D D V P, Vapona) 
plastic resin strip 
(10 in. long)3
1 per 1,000 cu. 
ft. space above 
grain mass
Attach to 
ceiling or 
side wall
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Install June 1 or at storage. 
Replace in mid-August.
pyrethrin 6%
+
piperonyl 
butoxide 60%  
E.C., 4J^ > oz. per 
gal. water
2 gal. per 1,000 
sq. ft.
Spray 
grain 
surface, 
bin walls, 
and ceiling
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply June 1 or at storage 
and monthly thereafter during summer 
months.
G en era l
Internal and ex­
ternal feeders 
(NH E-64, 65) 
Rice and granary 
weevils
April-October malathion 57%  
E.C., 1 pt. per 
3-5 gal. water4
3-5 gal. per 1,000 
bu.
Spray
uniformly as 
grain is 
binned
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean
dry grain. Protect surface with dichlorvos 
resin strips or pyrethrin spray as recom­
mended for meal moths.
Flat grain beetle 
Saw-toothed 
grain beetle 
Rusty grain beetle
liquid fumigant5’6 3-5 gal. per 1,000 
bu.
On surface; 
repeat if nec­
essary
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply in late July and Sep­
tember in the southern half of Illinois; 
apply in mid-August in the northern half 
of Illinois. Protect surface with dichlorvos 
resin strips or pyrethrin spray as recom­
mended for meal moths.
Foreign grain beetle 
Cadelle beetle 
Flour beetle
methyl 
bromide +  
ethylene 
dibromide6’7
As directed On surface
aluminum  
phosphide6’8
180 tablets per 
1,000 bu.
Tablets 2 
feet apart
1 Corn need not be treated if harvested after October 1 unless it is to be carried over the following summer. Wheat and oats should
be treated if they are to be held for one month or more in storage after harvest.
2 Remove webbing before treatment.
3 Kills adult moths but not the eggs or larvae. Several weeks required to effectively control an existing infestation.
4 Use only the grade of malathion labeled for use on stored grain. Apply after drying, as malathion vaporizes and is lost rapidly
when grain is heat-dried.
5 Some common liquid fumigants a re : carbon bisulfide +  carbon tetrachloride, ethylene dichloride +  carbon tetrachloride, ethylene di­
chloride +  ethylene dibromide +  carbon tetrachloride, etc.
8 Use with extreme caution. Apply only under calm conditions and when grain temperature is 70° F. or above. Grain should be 8 
inches below the lip of the bin and should be leveled before fumigating.
7 Called the 73 mixture.
8 Called Phostoxin. Slow vaporization with a 3-day exposure period.
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SMALL GRAINS
Insect
Tim e of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application 
(See table of limitations)
Grasshopper June-August malathion 1 On entire Control early while grasshoppers are small.
(NHE-74) toxaphene2 IK plant
Chinch bug June-July carbaryl 1 A t base of After grain harvest, treat strip in stubble
(NH E-35) stalk to protect corn from migrating bugs.
Armyworm M ay-June malathion IK On foliage When worms are still small and before
(NH E-21) toxaphene2 IK damage is done. Do not use malathion ontrichlorfon K barley or trichlorfon on rye.
Greenbug May-June demeton3 K On foliage When needed.
English grain aphid parathion3 K
Hessian fly Sept.-October; disulfoton K In drill row Use granules in a grass-seeder for suscep-
April-May phorate K tible varieties planted early. Do not graze.
1 See page 3 for insecticide restrictions.
! For use on dairy farms only when alternate material is not available and when insect emergency exists. Do not apply as foliage 
sprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
3 To be applied only by experienced operators or those wearing protective clothing.
TOXICITY AND PERSISTENCY RATINGS FOR INSECTICIDES1
Insecticide
Toxicity to Per­
sistency 
as a 
residue Insecticide
Toxicity to Per­
sistency  
as a 
residue
Warm­
blooded
animals Fish
Honey
bees2
Warm­
blooded
animals Fish
Honey
bees2
azinphos m ethyl. . . . . 1 1 3 methoxychlor........ . . . 6 1 4 4
carbaryl..................... . . 4 6 1 4 methyl parathion. . . 1 6 1 3
carbophenothion. . . . . 1 3 2 naled......................... . . . 3 2 5 6
dem eton..................... . . 1 3 3 3 parathion ................ . . . 1 2 1 3
diazinon..................... . . 3 2 2 3 phorate.................... . .  . 1 3 4
G ardona..................... . . 6 1 2 2 toxaphene............... . . . 3 1 5 1
Im idan....................... . . 3 trichlorfon.............. . .  . 4 6 4 5
m alathion.................. . . 5 3 1 5
1A  rating of 1 indicates high toxicity or persistence of residue; a rating of 6 indicates low toxicity (relatively safe) and little 
persistency.3 When applied at the optimum time to avoid bee-kill.
FOR YOUR PROTECTION: Always handle insecticides with respect. The persons most likely to suffer ill effects from insecticides are the applicator and his family. Accidents and careless, needless overexposure can be avoided. Here are a few rules that if followed will prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide concentrates.2. Do not smoke while handling or using insecticides.3. Keep your face turned to one side when opening, pouring from, or emptying insecticide containers.4. Leave unused insecticides in their original containers with the labels on them.5. Store insecticides out of reach of children, irresponsible persons, or animals; store preferably in a locked build­ing. Do not store near livestock feeds. Better yet, buy no more pesticide than you will use. This eliminates a pesticide storage and disposal problem.6. Wash out and bury, burn, or haul to the refuse dump all empty insecticide containers.7. Do not put the water-supply hose directly into the spray tank.8. Do not blow out clogged nozzles or spray lines with your mouth.9. Wash with soap and water exposed parts of body and clothes contaminated with insecticides.10. Do not leave puddles of spray on impervious surfaces.11. Do not apply to fish-bearing or other water supplies.12. Do not apply insecticides, except in an emergency, to areas with abundant wildlife.13. Do not apply insecticides near dug wells or cisterns.14. Do not spray or dust when weather conditions favor drift.15. Observe all precautions listed on the label.16. To avoid bee kill, apply insecticides after bee activity has been completed for the day; use the least toxic ma­terials. W a r n  b e e k e e p e r s  th a t  y o u  a r e  a p p ly in g  in s e c t ic id e s .
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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1973 Suggested 
Insecticide 
G uide
Insect Control 
IN THE HOME, YARD, 
AND GARDEN
M uch has been  sa id  about th e e ffects  o f  p esticid es, par­
ticu lar ly  in sectic id es, on  th e health  and w e ll-b e in g  o f  
the A m erican  people. T h e  h om eow n er, h ow ever , is a lso  
aw are that he is co n stan tly  faced  w ith  a horde o f  in ­
sects, in tent upon d estroy in g  h is property  or m aking  
his l i f e  u n com fortab le. D estru ction  o f  crop  residu es, 
varietal selection , hand p ick ing, fertiliza tion , tree pru n­
ing, irrigation , screen in g , and o th er practices m ay re­
duce the num bers o f  in sects  w ith  w h ich  the h om eow n er  
m ust contend. O ccasion a lly  he can even  avo id  or at 
least reduce the d estru ction  w rou gh t by som e p ests  
w ith o u t u sin g  an insecticid e, but to control m ost in ­
sects, he m u st rely  on an insecticid e. T h is  w ill p rovid e  
the sa tisfa c to r y  control that he dem ands.
B y  ca refu l u se  o f  in sectic id es, th e h om eow n er can  
en jo y  reasonab le freed o m  from  in sects  w ith o u t en dan­
g er in g  eith er  h im se lf, h is  fam ily , o r  h is  pets. H e  m ust 
recogn ize , h ow ever , that in sectic id es are d esign ed  to  
d estro y  o n e  grou p  o f  an im als —  in sects  —  an d  can be 
h arm fu l to  o th er an im als, in clu d in g  m an h im se lf, i f  
u sed  w ith  d isregard  o f  norm al sa fe ty  p recautions. It is  
up to  each in sectic id e  u ser  to  han dle, apply, and store  
in sectic id es sa fe ly  to  reap  th eir  benefits w ith o u t su ffer­
in g  from  th eir  dan gers.
T h e  su g g estio n s in th is p u b lication  lis t certa in  in­
sectic id es to  contro l in sect p ests  o f  food , fabrics, stru c­
tu res, m an and an im als, law n s, shrubs, trees, flow ers, 
and vegetab les. W e  h ave  tried  to  su g g est o n ly  the  
sa fe s t  m ateria ls th at th e h om eow n er  needs. M any  
people p refer  to  em p loy  the serv ices o f  a p rofessio n a l 
ex term in ator or cu stom  applicator rather than to  be­
com e in v o lv ed  w ith  selection  and ap p lication  o f  an  
in secticid e .
T h e  nam es u sed  in th ese  tab les are the com m on  
co in ed  ch em ical nam es, not th e trad e n am es, and as  
such  m ay  not be fam iliar  to  you . F o r  instance, the  
com m on n am e fo r  C ygon  is dim ethoate. I f  th ere  is  no
co in ed  ch em ical nam e, th e trad e n am e is u sed  but is 
cap ita lized .
R eq u ested  label clearan ces fo r  a few  u ses o f  som e  
in secticid es, carriers, and so lv en ts  is uncertain  for 1973, 
sin ce  m an y  requests h a v e not y e t been  officially cleared . 
C on seq u en tly , labels m ay be cancelled  and the product 
rem oved  fro m  the m ark et at an y  tim e. A n tic ip a tin g  th is  
w e took  a co n serv a tiv e  attitu de a few  y ears ago  and b e­
g an  m o d ify in g  th ese  su g g ested  u ses. W e  have attem pted  
to anticip ate a n y  fu rth er  label ch a n ges in 1973, but 
th ere  still m ay be an occasion al u se  cancelled . B e sure  
to  check  w ith  you r local co u n ty  ex ten sio n  ad v iser  if  
y o u  are n ot su re about the in sectic id e  y o u  plan to  use. 
W e  w ill m ake an n ou n cem en ts o f  label ch a n ges th rou gh  
th e n ew s m edia  in an attem pt to keep  y ou  up to  date.
S u g g estio n s  fo r  u se o f  in secticid es, e ffectiv e  from  
a practical standpoint, are based  on  ava ilab le data. 
M an y fa cto rs affect efficien cy o f  control. R ep ort d e­
ta ils  o f  control fa ilu res  to  us.
In  u s in g  th ese  tab les a lw ay s read th e fo o tn o tes  b e­
fore  u sin g  th e in sectic id es. T h ey  list p recau tion s and  
oth er p ertin en t in form ation .
L eaflets d escr ib in g  the life  h istory , habits, and dam ­
a ge o f  sp ecific in sects  and n on -ch em ical m eth od s o f  
con tro l can be obtained  from  offices o f  cou n ty  ex te n ­
s io n  ad v isers or by w r itin g  to E n to m o log y  E x ten sio n , 
2 80  N a tu ra l R eso u rces B u ild in g , U rbana, I llin o is  
61801. T h ese  are indicated  by an N H E  num ber in the  
tables. T h e  fo llo w in g  circu lars on in sect control can  
be obtained  from  the O ffice o f  P u b lica tion s, C ollege o f  
A gricu ltu re , U rbana, I llin o is  61801:
C ircular 887  —  K eep  O u td oo r P ests  O u t o f  Y o u r  
H o u se ;
C ircu lar 9 0 6  —  M ake P estic id es  W o rk  fo r  Y o u ;  
C ircular 1001 —  H o m e O rchard  P es t  Control.
T h ese  su g g estio n s  are su b ject to  change w ith ou t  
notification  d u rin g  th e year.
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 900 Urbana, Illinois, December, 1972
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 19T4, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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VEGETABLE INSECTS
Insects Crop Insecticide Suggestions
Aphids (NH E-47) 
Leafhoppers (NH E-22) 
M ites (NH E-58) 
Thrips
M ost garden crops malathion Apply on foliage to control the insects. Aphids and leafhoppers 
transmit plant diseases; early control is important. M ites web 
on the underside of leaves; apply insecticide to underside of 
leaves early before extensive webbing occurs.
Blister beetles (NH E-72) 
Cutworms (NH E-77) 
Flea beetles (NH E-36) 
Grasshoppers (NH E-74) 
Leafhoppers (NHE-22) 
Picnic beetles (NH E-40)
M ost garden crops carbaryl For cutworms, attach collars of paper, aluminum foil, or metal 
at planting for small numbers of plants, or apply insecticide to 
base of plants at first sign of cutting. Control grasshoppers in 
garden borders when hoppers are small. For picnic beetles, 
pick and destroy overripe or damaged vegetables.
Wireworms (NH E-43) 
and other soil insects 
(NH E-23, 27)
M ost garden crops diazinon W hen tearing up sod for a garden, apply to soil and rake in 
before planting.
All cabbage worms 
(NH E-45)
Cabbage and 
related crops, 
salad crops, and 
leafy vegetables
Bacillus
thuringiensis1 
carbaryl or 
malathion
Presence of white butterflies signals start of infestation. Con­
trol worms when small. It is alm ost impossible to raise cole 
crops in Illinois without controlling these pests.
Hornworms (NHE-130) Tom atoes carbaryl
Bacillus
thuringiensis1
Handpicking usually provides satisfactory control.
Earworms (NH E-33) Tom atoes and 
sweet corn
carbaryl Apply to late-maturing tom atoes 3 to 4 times at 5- to 10-day 
intervals from small-fruit stage. Apply at fresh-silk stage to 
early and late corn every 2 days 4 to 5 times.
Colorado potato beetles Eggplant, potatoes, 
tomatoes
carbaryl Apply as needed. Insects usually present only in late M ay and 
June.
Potato leafhoppers 
(NH E-22)
Potatoes, beans carbaryl or 
malathion
Apply 3 to 4 times at weekly intervals starting in late M ay or 
early June. Late potatoes and beans require additional treat­
ments. M ost serious pest of potatoes and beans in Illinois.
Bean leaf beetles 
(NH E-67)
Beans carbaryl Leaves are riddled in early plantings. Apply once or twice as 
needed.
M exican bean beetle Beans carbaryl Except for southern Illinois, only a pest of late beans. Apply 
insecticide to underside of leaves.
Cucumber beetles 
(NH E-46)
Vine crops carbaryl or 
malathion
Apply as soon as beetles appear in spring. When blossoming 
begins, apply insecticide late in the day so as not to interfere 
with pollination by bees.
Squash vine borers Squash carbaryl M ake weekly applications to crowns and runners when plants 
begin to vine. Apply late in day.
Squash bugs (NH E-51) Squash and 
pumpkins
carbaryl Apply as soon as small nymphs are seen and as needed. D oes 
not kill large nymphs and mature bugs. Apply late in day.
Corn borer Sweet corn carbaryl Apply 4 times every 3 days to whorl and ear zone of early 
corn when feeding appears on whorl leaves.
Days to Wait Between Application and Harvest
Collards, Cabbage
kale, and and
other leafy related Sweet Vine
crops Beans Lettuce crops corn Onions crops2 Tom atoes Pumpkin Eggplant Peas Potatoes
carbaryl 14 0 14 3 0 . .  0 0 0 0 0 0
malathion 7 1 14 7 5 3 1 1 3 3 3 0
Amount of Insecticide for Volume of Spray
Commercial
1 gal. 6 gal. 100 gal. dust
carbaryl (Sevin) 50% W .P. 2 tbl. %  cup 2 lb. 5%
malathion 50-57% E.C. 2 tsp. 4 tbl. 1 qt. 4%
Apply 1 ounce of actual diazinon per 1,000 square feet. T o do this mix pint (4 fluid ounces) of 25% diazinon emulsion in enough
water to cover 1,000 square feet, usually 2 to 3 gallons of water. Rake into soil.
N ote: E.C. =  emulsion concentrate; W .P. =  wettable powder.1 No time limitations.2 Only apply insecticide late in the day after blossoms have closed to avoid bee kill.
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FLOWER INSECTS
Insect Insecticide1 Dosage Suggestions
Ants, soil-nesting wasps, 
and sowbugs 
(NH E-17, 79, 93, 111)
Same as for ants under lawn 
insects on page 5.
W hite grubs Same as for white grubs under 
lawn insects on page 5.
Aphids, mealybugs, 
lacebugs, scales, and white 
flies (NH E-7, 114)
malathion 50-57% E.C. 2 tsp. per gal. water Spray foliage thoroughly. Repeat treatments 
m ay be needed.
Blister beetles (NHE-72) carbaryl 50% W .P. 2 tbl. per gal. water Spray foliage. Repeat treatments may be needed.
Cutworms (NH E-77) diazinon 25% E.C. 
diazinon 2% granules
6 oz. per 2-3 gal. water 
5 lb. per 1,000 sq. ft.
Spray 1,000 sq. ft. soil at base of plants. Do not 
spray on plant foliage. Small numbers of plants 
can be protected with collars of paper, alumi­
num foil, or metal.
Grasshoppers (NH E-74) carbaryl 50% W .P. 
malathion 50-57% E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
Spray foliage and also adjacent grassy or weedy 
areas.
Iris borer dim ethoate (Cygon, 
DeFend) 23.4% E.C. 
or 25% W .P.
4 tsp. per gal. water Apply when irises are in bloom, but not on blooms 
and make only one application. Add a small 
amount of liquid detergent to spray mix to im ­
prove coverage on leaves.
Leaf-feeding beetles carbaryl 50% W .P. 2 tbl. per gal. water Spray foliage. Repeat treatm ents if needed.
Leaf-feeding caterpillars Same as for leaf-feeding beetles
Plant bugs and leafhoppers Same as for leaf-feeding beetles
Slugs (NH E-84) metaldehyde Apply as a bait to soil. Remove old leaves, 
stalks, poles, boards, and other debris where 
slugs like to hide and lay eggs.
Spider mites (NH E-58) chloropropylate 25%  
E.C.
dicofol 18.5% E.C.
1 tsp. per gal. water
2 tsp. per gal. water
Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times at weekly 
intervals.
Springtails malathion 50-57% E.C. 
malathion 4% dust
2 tsp. per gal. water Spray foliage and soil.
Apply to soil at base of plants.
Stalk borers (NHE-24) Same as for leaf-feeding beetles Spray foliage thoroughly and frequently.
Thrips Same as for leaf-feeding beetles Spray foliage carefully.
1 Do not use oil-base sprays on plants. Do not use malathion on African violets. Do not use carbaryl on Boston ivy. Do not use 
diazinon on ferns. Repeated use of carbaryl foliage sprays may cause mite or aphid infestations to increase and become damaging. Do not 
use insecticides during full bloom. Do not use dimethoate on chrysanthemums.
Note: E.C. =  emulsion concentrate; W .P. =  wettable powder. An emulsion concentrate is a chemical pesticide dissolved in a solvent 
to which an emulsifier has been added. It can then be mixed with water to the desired strength before being used.
FOR YOUR PROTECTION
1. S to re  in sectic id es ou t o f  reach  o f  ch ildren , irre­
sp on sib le  p erson s, or an im als; store p referab ly  in  a  lock ed  
cabinet.
2. I f  y o u  u se  a bait aroun d  or in  the h om e, p lace  it 
a fte r  th e ch ild ren  have retired  and p ick  it up in  th e  m orn ­
in g  b e fo re  th ey  get up. F urth erm ore, place it ou t o f  th eir  
reach. A t p resen t w e  do not en cou rage u se  o f  b a its fo r  
in sect control.
3. A v o id  b reath ing  in sectic id e  sp rays and du sts over  
an ex ten d ed  period . T h is  is p articu larly  tru e in  en closed  
areas su ch  as craw l sp aces, c losets , b asem en ts, and attics.
4 . W a sh  w ith  soap an d  w ater  ex p o sed  parts o f  b od y  
an d  clo th es con tam in ated  w ith  insectic id e .
5. W ea r rubber g lo v es  w h en  h an d lin g  in sectic id e  con ­
cen trates.
6. D o  n o t sm ok e w h ile  h a n d lin g  or u sin g  in sectic id es.
7. L ea v e  u n u sed  in sectic id es in th eir  orig in al con ta in ­
ers w ith  the lab els on  th em  and in  lock ed  cabinets.
8. W a sh  out and bury or bu rn  and haul to  the re fu se  
dum p em p ty  in sectic id e  contain ers.
9. D o  not leave  p u d d les o f  sp ray  on  im p erv io u s su r­
faces.
10. D o  not ap p ly  in sectic id es to  fish p on ds.
11. D o  n o t ap p ly  in sectic id es near d u g w e lls  or c is ­
terns.
12. O b serve a ll precau tion s lis ted  on th e  label.
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TREE AND SHRUB INSECTS
Insects Insecticide Suggestions1
Aphids (NHE-7) diazinon
malathion
Spray foliage thoroughly with force. Repeat as needed.
Bagworms (NH E-6) carbaryl Spray foliage thoroughly. Apply June 15. Later sprays are less effective.
diazinon
malathion
Bacillus thuringiensis
For late spraying, use Bacillus thuringiensis.
Borers (NH E-8) dimethoate Spray trunk and limbs thoroughly in late M ay or early June. Wrap trunks of 
newly set trees with heavy paper for first two years or until trees are growing 
vigorously. Provide adequate water and fertilizer for vigorous growth.
Cankerworms carbaryl
malathion
Bacillus thuringiensis
Spray foliage when feeding or worms are first noticed in spring.
Eastern tent caterpillars Same as for cankerworms Spray when nests are first noticed.
Elm leaf beetle (NH E-82) carbaryl Spray as soon as damage is noticed.
European pine shoot moths 
and Nantucket pine moth 
(NH E-83)
dimethoate Spray ends of branches thoroughly in early June for European species and in 
m id-M ay for Nantucket species.
Fall web worms carbaryl
diazinon
malathion
Bacillus thuringiensis
Spray when first webs appear; clip off and destroy infested branches or burn 
out webs.
Galls (NHE-80, 81) 
Elm cockscomb 
Hickory
diazinon
malathion
Spray foliage thoroughly when buds are unfolding. Sprays after galls form on 
leaves are ineffective.
Maple bladder
Hackberry blister diazinon
malathion
Spray foliage thoroughly in late M ay. Kills psyllids in galls. Sprays after galls 
form on leaves are ineffective.
Cooley spruce diazinon Apply in late September or October or early spring just before buds swell.
Eastern spruce malathion
Green-striped mapleworms Same as for cankerworms Spray as soon as damage is noticed.
Leaf miners 
Birch
diazinon
malathion
Spray foliage thoroughly when mines first appear. Repeat treatment in 10 
to 12 days.
Boxwood
Hawthorn
Oak
Mealybugs malathion Spray foliage thoroughly and with force. Repeat in two weeks.
Mimosa webworms 
(N H E -109)
carbaryl
malathion
Bacillus thuringiensis
Spray foliage thoroughly when first nests appear (June, July). A repeat treat­
ment may be needed.
Mites (NH E-58) chloropropylate
dicofol
Pay particular attention to underside of leaves. Apply 2 or 3 times at weekly 
intervals.
Oak kermes malathion Spray foliage thoroughly about July 1 to kill the crawlers.
Periodical cicadas 
(NH E-113)
carbaryl Spray all branches thoroughly when adults appear. Repeat in 7 to 10 days.
Sawflies Same as for fall webworms Spray as soon as worms or damage is evident.
Scale (NH E-114) diazinon
malathion
Spray foliage thoroughly in early April for Fletcher and European elm scale; in 
late M ay for pine needle and sweet gum scale-, in early June for scurfy, oyster shell, 
and euonymous scale; in early July for cottony maple, Juniper, and dogwood scales; 
in mid-July for spruce hud scale-, and again in early August for oyster shell scale.
Putnam  
San Jose 
Tulip tree
dormant oil diluted 
according to label
Apply when plants are still dormant in late winter. Do not use on evergreens. 
For tulip tree scale, a malathion spray in late September or in early spring is 
also effective.
1 Treatment dates are listed for central Illinois. In southern Illinois apply two weeks earlier and in northern Illinois 2 weeks later.
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TREE AND SHRUB INSECTS (continued)
Insects Insecticide Suggestions1
Sycamore lace bugs carbaryl
malathion
Spray when nymphs appear, usually in late M ay.
Thrips Same as for aphids M ainly on privet. Spray foliage thoroughly.
Yellow-necked caterpillars carbaryl 
malathion
Spray foliage when worms are small.
Zimmerman pine moths malathion Spray in mid-August and again two weeks later. In each spray use twice the 
amount of malathion suggested in the chart below.
‘ Treatment dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
Amount of Insecticide Needed for Volume of Spray
1 gal. 6 gal. 100 gal. 1 gal. 6 gal. 100 gal.
carbaryl (Sevin) 50% W .P.1 2 tbl. K  cup 
diazinon 25% E.C.2 2 tsp. 4 tbl. 
malathion 50-57% E.C.3 2 tsp. 4 tbl. 
chloropropylate (Acaralate) 2E. 1 tsp. 2 tbl.
2 lb. dicofol (Kelthane) 18.5% E.C. 2 tsp. 
1 qt. dimethoate (Cygon, DeFend) 2 tsp. 
1 qt. 23.4% E.C., 25% W .P.4
1 pt.
4 tbl. 
4 tbl.
1 qt. 
1 qt.
1 Do not use on Boston ivy. 2 Do not use on ferns or hibiscus. 8 Do not use on canaert red cedar. 4 Do not use on chrysanthemums. 
Note: E.C. =  emulsion concentrate; W .P. =  wettable powder.
LAW N INSECTS
Dosage per
Insects Insecticide1 1,000 sq. ft.2 Suggestions
True white grubs (NHE-23) 
Annual white grubs 
Japanese beetle larvae 
Green June beetle larvae 
Ants (NHE-111)
chlordane 45% E.C.
40% W .P. 
10% G.
5% G .
lA  cup 
5 oz. 
1 ^  lb. 
2 K lb .
This treatment provides 5-year protection. In established 
sod, apply as granules or spray to small area and then water 
in very thoroughly before treating another small area. For 
new seedings, mix in soil before planting. Do not plant 
vegetable root crops in treated soil for 5 years.
Emergency treatment: for severe grub infestation, apply 1 
cup of diazinon 25% E.C. per 1,000 sq. ft. and water in 
very thoroughly.
Ants (NH E-111)
Cicada killer and other 
soil-nesting wasps (NH E-57, 79)
diazinon 25% E.C. 
2% G.
K  cup 
5 lb.
Apply as spray or granules and water in thoroughly. For 
individual nests pour 1% diazinon in nest. Seal in with dirt.
Sod webworms 
Millipedes and sowbugs 
(NH E-93, 115)
carbaryl 50% W .P. 
5% G .
diazinon 25% E.C. 
2% G.
Dursban 2E.
0.5% G.
K  lb-
4 1b.
K  cup
5 lb.
IK  fl- oz.
51b.
As sprays, use at least 2.5 gal. of water per 1,000 sq. ft. Do  
not water for 72 hours after treatment. As granules, apply 
from fertilizer spreader.
Armyworms 
Cutworms 
Chinch bugs
carbaryl 50% W .P. 
5% G .
Dursban 2E.
0.5% G.
2 oz.
1 lb.
I K  fl- OZ.
51b.
Apply as sprays or granules. Use 5 to 10 gal. of water per 
1,000 sq. ft.
Leafhoppers carbaryl 50% W .P. 
methoxychlor 25% E.C.
2 oz. 
2 oz.
Apply as a spray.
Aphids malathion 50-57% E.C. 1 tbl. Spray grass thoroughly.
Chiggers diazinon 1 tbl. Spray grass thoroughly.
M ites dicofol 18.5% E.C. 
malathion 50-57% E.C.
1 tbl. 
1 tbl.
Spray grass thoroughly, 2 to 2.5 gal. of water per 1,000 sq. ft.
Slugs (NH E-84) Slug baits Scatter in 
grass
Apply where slugs are numerous.
1 E.C. =  emulsion concentrate; W.P. =  wettable powder; G =  granules.
2 To determine lawn size in square feet, multiply length times width of lawn and subtract non-lawn areas including house, driveway, 
garden, etc. Do not allow people or pets on lawn until the spray has dried.
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ANIM AL AND NUISANCE INSECTS
Insects Insecticide1 Method of application Suggestions
Ants (NHE-111) 
Crickets
Spiders (NH E-116, 17) 
Centipedes (NHE-93) 
Assassin bugs
chlordane 1% spray 
diazinon 0.5% spray 
diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C.
Outdoors: Use a waterbase 
spray of chlordane or 
diazinon. Spray on outside 
of foundation of house.
To prevent insect migrations into house, spray com­
pletely around outside foundation wall and adjacent 
4-inch strip of soil. Indoors: Use diazinon or Baygon 
oil-base sprays in pressurized spray cans. Apply to 
baseboards, cracks, and door thresholds.
Bed bugs malathion 1% spray 
malathion 1% dust
Spray slats, springs, and 
bed frame thoroughly.
Apply a light dust to seams, tufts, and folds of mat­
tresses. Use clean bedding.
Booklice or barklice diazinon 0.5% in P.S.C. 
Baygon 0.5% in P.S.C.
Spray undersides of book­
shelves and infested areas.
Remove books and papers from damp storage areas; 
spray where booklice are found. Improve ventilation.
Boxelder bugs 
(NH E-9)
diazinon 0.5% spray 
carbaryl 1% spray
Outdoors: Spray trunks 
of infested boxelder trees 
during late summer when 
bugs are present.
Outdoors: Spray the clusters of boxelder bugs on 
trunks of trees, foundation walls, under eaves, and 
other areas where they gather. Removal of seed­
bearing boxelder trees is also helpful. Indoors: Re­
move with vacuum or broom.
Chiggers (NHE-127) malathion 1% spray 
diazinon 0.5% spray
Outdoors: Treat bushes, 
lawn, fence rows, along
For personal protection repellents such as D E E T, 
OFF, 612, etc., will prevent attack.
Wood ticks (NH E-56) carbaryl 1% spray 
diazinon 0.5% spray 
malathion 1% spray
roadsides, and areas not 
regularly mowed.
Clover mites (NH E-2) chloropropylate 0.03%  
spray
dicofol 0.03% spray 
malathion 1% spray 
pyrethrin 0.1%  P.S.C.
Purchase E.C. and dilute 
with water. Spray outside 
of house from ground up 
to windows and adjacent 
10 ft. of lawn.
Repeat spray in 7-10 days if necessary. Remove grass 
and weeds from 18-inch strip next to foundation. 
Indoors: Vacuum, or spray with 0.1% pyrethrin in 
house.
Cluster flies (NH E-1) dichlorvos 20% resin 
strip3
pyrethrin 0.1% P.S.C
1 strip per 1.000 cu. ft. 
in attic or room.
Fog lightly in room.
Repeat spray with pyrethrin as needed. Seal cracks 
around windows, eaves, and siding to prevent entry.
Drain flies (NHE-91) Outdoors:
malathion 0.5% spray
Spray shrubbery, tall grass 
and refuse containers.
Indoors: Use chemicals only after solving sanitation  
problems. Clean out overflow drains, drain traps,
Indoors:
pyrethrin 0.1% in 
P.S.C., or 20%  
dichlorvos resin strip2
Use fine mist or fog of 
pyrethrin or 1 resin strip 
per 1,000 cu. ft.
and cellar drains. Pour boiling water or rubbing 
alcohol into overflow drain to eliminate maggots.
Elm leaf beetles 
(NHE-82)
pyrethrin 0.1%  P.S.C. 
carbaryl 1% spray
Use aerosol sprays for 
quick kill, or collect with  
vacuum or broom.
Sprays with carbaryl on nearby Chinese elm trees 
for control of elm leaf beetle larvae will help.
Fleas (NHE-107) 
Brown dog tick 
(NH E-56)
carbaryl 5% dust 
malathion 4% dust 
diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C.
Dust areas inside and out­
side the home where the 
pet rests. Dust pets di­
rectly as needed.
Indoors: For heavy infestations of ticks or fleas use 
diazinon or Baygon to treat baseboards, around 
rugs, under furniture, door casings, cracks, etc. 
Vacuum rugs and upholstered furniture thoroughly.
House flies (NHE-16)
Gnats
Midges
M osquitoes (NH E-94) 
Punkies
Outdoors:
malathion 1% spray
Purchase E.C. and dilute 
with water. Spray shrubbery, 
flowers, tall grass, around 
doorways and refuse contain­
ers and other resting sites.
Dispose of refuse twice each week. Eliminate standing 
water in eaves, troughs, old tires, toys, tin cans, etc.
Indoors:
pyrethrin 0.1% space 
spray; or dichlorvos 
20% resin strips2
Use fine mist or fog of 
pyrethrin or use one 20% 
slow release dichlorvos 
resin strip per 1,000 cu. ft.
Use screening and keep repaired. Dichlorvos resin 
strips give good control in tight enclosed areas for 
about 3 months. Fly swatters are also effective.
Ground beetles 
Black vine weevils 
Clover leaf weevils
chlordane 1% spray 
diazinon 0.5% spray 
carbaryl 1% spray
Spray outside foundation 
of house.
Indoors: Use vacuum and pick up beetles. They are 
attracted to indoor and porch lights. Where possible 
use yellow bulbs outside.
1 Whenever possible purchase specially prepared ready-to-use forms of insecticides for indoor use. When preparing a quantity of 1 
gallon or more of a spray of a desired percentage, use the dilution table on page 8. You need to know only the formulation of the insecti­
cide when using the dilution table.
2 Do not use in pet shops or if tropical fish are present. Do not use in kitchens, restaurants, or areas where food is prepared or 
served. Do not use in nurseries or rooms where infants, ill, or aged persons are confined.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; P.S.C. =  pressurized spray can; O. =  oil solution (usually in pres­
surized spray can).
(SEE PESTICIDE DILUTION TABLE ON PAGE 8)
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ANIM AL AND NUISANCE INSECTS (Continued)
Insects Insecticide1 Method of application Suggestions
Lice, human malathion 1% dust 1 oz. per adult person Dust lightly over body hair, and wash clothing and 
bedding. Repeat in 2 weeks if needed.
Millipedes, 
sowbugs (NHE-93)
diazinon 0.5%  spray 
carbary 1 1% spray
Spray outside foundation 
and at least 3 ft. of 
adjacent soil.
Treat entire lawn as for webworms if pests are abun­
dant. Remove debris from ground along foundation. 
Collect with vacuum when found indoors.
Picnic Beetles carbary 1 1% spray 
malathion 1% spray 
diazinon 0.5% spray
Spray garbage pails, 
decaying vegetables, and 
refuse.
Additional treatments every 4 or 5 days may be 
needed. Pick fruits and vegetables before they become 
overripe to reduce the problem.
Springtails (NHE-70) chlordane 1% spray 
diazinon 0.5% spray 
malathion 0.5%  spray
Outdoors: Spray soil next 
to the house, especially 
grassy moist areas.
Eliminate low moist spots around the house.
Indoors: Use vacuum. Allow soil to dry in potted 
plants or planter boxes.
Wasps (NHE-79) 
Hornets (NHE-17) 
Bees
dichlorvos 0.5% P.S.C. 
dichlorvos 20% resin 
strip2
carbary 1 1% spray or 
5% dust; or malathion 
1% spray or 4% dust
Treat nests of bees, wasps, 
or hornets after dark. 
Hanging dichlorvos resin 
strips in attic will help 
prevent infestations.
For nests below ground, apply carbaryl and seal open­
ing with soil. For bees, spray nests in partitions. Drill 
holes through siding to inject insecticide, if necessary. 
Nests and honey should be removed and destroyed.
FOOD, FABRIC, AND STRUCTURAL INSECTS
Insects Insecticide1 Method of application Suggestions
Carpenter ants 
(NH E-10)
chlordane 2% O. or 
5% dust
Spray or dust nest 
entrances and runways.
Use foundation spray as recommended for ants. Treat 
nests directly for best results.
Carpet beetles 
(NHE-87)
Tissue paper beetles 
Clothes moths 
(NHE-87)
diazinon 0.5% P.S.C. 
Dursban 0.5% P.S.C.
Spray storage areas and 
infested places like the back 
and edge of carpeting, 
baseboards, beneath 
drawers, etc.
Prevent lint and dust from accumulating. Treat 
crevices, cracks, closets, and infested areas of shelv­
ing. Clean hot air registers and cold air shafts. Dry 
cleaning kills these pests. Store cleaned or washed 
woolens in insect-free chests and plastic bags.
Larder beetles None Remove source such as dead animal carcasses.
Cockroaches: 
German (NH E-3) 
Brown-banded 
(NHE-4)
American (NH E-5) 
Oriental (NHE-5)
diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C. 
Dursban 0.5% P.S.C.
Spray runways and hiding 
places. Repeat treatments 
may be needed in 2 or 3 
weeks.
Treat under sink, refrigerator, cabinets, on base­
boards, etc. Complete treatment throughout home 
may be needed for successful control of brown-banded 
roach.
Pantry and 
cereal insects 
Saw-toothed grain 
beetles (NHE-11) 
Cigarette beetles
diazinon 0.5% P.S.C.3 
Baygon 0.5% P.S.C.3 
pyrethrin 0.1% P.S.C.
Spray inside of food 
cabinets very lightly and 
only after shelves are 
em pty and cleaned.
Discard infected packages. Scrub or vacuum food 
cabinets and shelves. Force spray into cracks and 
crevices; allow to dry; cover shelves with clean, 
fresh paper. Do not contaminate food or utensils with 
insecticide.
Powder-post beetles 
(NHE-85)
chlordane 2% O. 
Pentachlorophenol 5% O.
Paint, spray, or dip to 
saturate infested wood.
Pentachlorophenol is a wood preservative also, but it 
has a strong persistent odor Follow label directions.
Silverfish (NHE-86) diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C. 
Dursban 0.5% P.S.C.
Spray runways, baseboards, 
closets, and places where 
pipes go through the walls.
Repeat treatments in 2 weeks if needed. Keep books 
and papers in dry places.
Termites (N H E -57) chlordane 1% 
Purchase E.C. and 
dilute with water or oil
Soak 6-inch width of soil 
down to footing around 
and beneath building,
1 gal. per 2 cu. ft. of soil.
Remove termite mud tubes connecting wood to soil. 
Eliminate wood-to-soil contacts. Ventilate to keep 
unexcavated areas dry.
1 Whenever possible purchase specially prepared ready-to-use forms of insecticides for indoor use. When preparing a quantity of 1 
gallon or more of a spray of a desired percentage, use the dilution table on page 8.. You need to know only the formulation of the insecti­
cide when using the dilution table.
2 Do not use in pet shops or if tropical fish are present. Do not use in kitchens, restaurants, or areas where food is present. Do not 
use in nurseries or rooms where infants, ill, or aged persons are confined.
3 For use only by pest control operators. Homeowners should use 0.1% pyrethrin.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; P.S.C. =  pressurized spray can; O. =  oil solution (usually in pres­
surized spray can).
(SEE PESTICIDE DILUTION TABLE ON PAGE 8)
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PESTICIDE DILUTION TABLE
HOW TO USE: When preparing a spray of a de­
sired percentage you need to know only the formulation 
of the particular product. (Examples: Kelthane 18.5% 
wettable powder; Kelthane 18.5% emulsion concen­
trate.) For instance, if you were preparing a 1% 
chlordane solution for spraying the foundation of the 
home, you would mix 5 tablespoons of chlordane 45% 
E.C. into each gallon of water. The formulations of 
insecticides in the following table may be purchased
from hardware stores, pest control establishments, lawn 
and garden centers, and other sources. For some jobs, 
such as spraying outdoors to control flies or mosqui­
toes, a gallon or more of properly diluted spray is 
required. To obtain the percent concentration sug­
gested for controlling a particular insect, add the 
amount of pesticide suggested in the following table to 
one gallon of water.
Amount of insecticide needed per gallon of spray 
Pesticide formulation Desired concentration
0.03% 0.5%  1.0%
carbaryl (Sevin) 50% W .P. . ,  4 tbsp. 8 tbsp.
chlordane 45% E.C. . .  8 tsp. 5 tbsp.
chlordane 72% E.C. . . 4 tsp. 8 tsp.
chloropropylate (Acaralate) 2E. 1 tsp. ..
diazinon (Spectracide) 25% E.C. . . 5 tbsp. 10 tbsp.
dicofol (Kelthane) 18.5% W.P. 2 tsp. . .
dicofol (Kelthane) 18.5% E.C. 1 Vz tsp. . .
Dursban 2E. 3 tbsp.
malathion 50-57%  E.C. ..  7 tsp.
(tbsp. = tablespoon; tsp. = teaspoon)
4^6 tbsp.
CONVERSION TABLE FOR SMALL QUANTITIES
1 level tablespoon =  3 level teaspoons 
1 fluid ounce =  2 tablespoons 
1 cup =  8 fluid ounces or 16 tablespoons 
1 pint =  2 cups
1 quart =  2 pints or 32 fluid ounces 
1 gallon =  4 quarts or 128 fluid ounces
NAMES OF INSECTICIDES
Below is a list of the common names of insecticides used in the preceding tables, followed by the commercial trade 
name and the chemical name. Some products may be available under a variety of trade names not listed below. 
Be sure to read the label. The label on the container always lists these products by the common name or chemical 
name.
Common Nam e Trade Nam e Chemical Nam e
carbaryl
chlorpyrifos
deet
diazinon
dichlorvos
dicofol
dimethoate
ethyl hexanediol
malathion
propoxur
pyrethrin
Sevin 
Dursban 
Off, Kik
Spectracide 
Vapona, DDVP 
Kelthane 
DeFend, Cygon 
6-12, Rutgers 612 
Cythion 
Baygon
1- naphthyl methylcarbamate
O, O-diethyl 0-(3,5,6-trichloro-2-pyridl) phosphorothioate
N, N-diethyl-m-toluamide
O, O-dicthyl 0-(2-isopropyl-4-methyl-6-pyrimidyl) phosphorothioate 
2,2-dichlorovinyl dimethyl phosphate
4,4'-dichloro-a-(tri =  chloromethyl) benzhydrol
O, O-Dimethyl S-(N-Methyl carbamoyl methyl) phosphorodithioate
2- ethyl-l, 3-hexanediol
diethyl mercaptosuccinate, S-ester with O, O-dimethyl phosphorothioate
O-isopropoxyphenyl methylcarbamate
principally from plant species C h ry sa n th e m u m  c in a r ia e fo liu m
25M— 12-72—23464
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IN S E C T  C O N T R O L  FOR C O M M E R C IA L  A P P L IC A TO R S  
FOR TR E E S, SH R U B S , A N D  T U R F G R A S S
T re e  and S hrub Insects
Lb. of active 
ingredient 
per 100 gal.
Timing of application—Insect Insecticide of water
Aphids malathion 1 When aphids are numerous.
diazipon 1
Ash borer endosulfan 1 Apply in mid-August and re­
peat four weeks later.
Bagworm malathion 1 Spray foliage thoroughly about
diazinon 1 June 15 while worms are still
carbaryl 2 small.
Bacillus follow label
thuvingiensis directions
Birch leaf miner malathion 1 Spray foliage thoroughly when
diazinon 1 miners first appear. Repeat 10­
12 days later.
Black vine weevil chlordane 1 Spray foliage thoroughly in mid­
May when adults are on needles. 
Allow spray to runoff onto soil 
under shrubs.
Bronze birch borer dimethoate 1/2 Spray bark of trunk and limbs 
in early June and repeat three 
weeks later.
Cankerworms malathion 1 Spray when worms are still small
diazinon 1 as leaf buds are opening in
carbaryl 2 spring.
Bacillus follow label
thuringiensis directions
Cicada carbaryl 2 Spray foliage when egglaying be­
gins. Repeat every five days 
while adult cicadas are present.
Cooley spruce gall malathion 1 Apply in late September or in
aphid diazinon 1 early spring just before buds 
swell.
Cottony maple scale malathion 1 Spray in late July after crawl-
diazinon 1 ers have hatched and repeat ten 
days later.
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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Lb. of active 
ingredient 
per 100 gal.
Timing of application—Insect Insecticide of water
Dogwood borer endosulfan 1 Apply in mid-May and repeat four 
weeks later.
Eastern spruce malathion 1 Apply in late September or in
gall aphid diazinon 1 early spring just before buds 
swell.
Eastern tent malathion 1 Spray areas of tree where nests
caterpillar diazinon 1 first appear in early spring.
Bacillus follow label
thuvingiensis directions
Elm bark beetles methoxychlor Contact Section of Applied Bot­
any and Plant Pathology, Illi­
nois Natural History Survey, 
Urbana, Illinois 61801, for in­
formation on Dutch elm disease 
control.
Elm cockscomb gall malathion 1 Usually no control is necessary.
Elm leaf beetle carbaryl 2
malathion 1
diazinon 1
Eriophyid mites chloropropylate 1/2 Spray only when injury is ob-
dicofol 1/2 served. Usually control is not 
necessary.
Euonymous scale malathion 1 Spray in early June. Make four
diazinon 1 applications 10-12 days apart.
European elm scale malathion 1 Apply in August or early Sep­
tember.
European pine carbaryl 2 Spray when worms are present
sawfly malathion 1 and feeding on the needles.
diazinon 1
European pine dimethoate 1/2 Spray ends of branches thorough-
shoot moth ly in early June.
Flat-headed apple dimethoate 1/2 Spray in late May and repeat
tree borer azinphosmethyl 1/2 twice at three-week intervals. 
Keep trees in vigorous growing 
condition. Wrap trunks of new 
set trees with paper or burlap.
Fall webworm carbaryl 2 Spray nests on webbed areas in
malathion 1 trees in late summer.
diazinon 1
Bacillus follow label
thuringiensis directions
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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Lb. of active
ingredient 
per 100 gal. q /Timing of application—Insect Insecticide of water
Forest tent carbaryl 2 Spray when caterpillars are
caterpillar malathion 1 present.
diazinon 1
Gouty oak gall . .. .. . Prune out infested branches and 
destroy.
Hackberry psyllids malathion 1 Apply in late May. This insect
diazinon 1 rarely damages trees.
Hawthorn leaf miner malathion 1 Treat in mid-May or when first
diazinon 1 sign of leaf-browning appears.
Hawthorn mealy bug malathion 1 Apply when insects are numerous.
diazinon 1
dimethoate 1/2
Holly leaf miner dimethoate 1/2 Spray foliage in late May or 
early June when leaf miners 
first appear.
Honey locust pod gall ... .. . No chemical control is necessary.
Lacebug carbaryl 2 Spray when bugs are numerous.
malathion 1
Leaf crumpler malathion 1 Spray in late May and again in
diazinon 1 late August.
Leafhoppers carbaryl 2 Spray when hoppers are numerous 
on foliage.
Lecanium scale
Lilac borer endosulfan 1 Apply in mid-May and repeat four 
weeks later.
Locust mite dicofol 1/2 Apply in early spring just be­
fore leaves appear. Repeat spray 
two weeks later.
Magnolia scale malathion . 1 Treat in late September or early
diazinon 1 spring.
Maple bladder gall dicofol 1/2 Chemical control usually not 
necessary. If infestation has 
been severe, spray tree as leaf 
buds are opening in spring.
Mimosa webworm malathion 1 Spray in late June or when webs
diazinon 1 first appear. Repeat in August
B a d  l lus follow label for second generation.
thwdngiensis directions
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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Lb. of active
ingredient
per 100 gal. cl JTiming of application—7Insect Insecticide of water
Nantucket pine moth dimethoate 1/2 Spray ends of branches in early 
May.
Oak kermes malathion 1 Apply when crawlers appear on 
foliage in early July.
Obscure scale superior oil 2 gallons Apply in late October or in 
early spring just prior to 
leaf emergence.
Oystershell scale malathion 1 Apply in early June and repeat
diazinon 1 10-12 days later. Repeat sprays
dimethoate 1/2 again in early August in central 
and southern Illinois.
Peach tree borer endosulfan 1 Spray thoroughly bark of trunk 
and limbs in mid-June and repeat 
four weeks later.
Pine bark aphid malathion 1 Spray when aphids are present,
diazinon 1 usually in May and later.
Pine needle scale malathion 1 Apply spray in late May if trees
diazinon 1 are infested.
San Jose scale superior oil 2 gallons Apply to bark of trunk and limbs 
in spring prior to leaf emergence.
Spider mites dicofol 1/2 Spray when mites are numerous.
tetradifon 1/2 Especially serious on juniper.
chloropropylate 1/2
Spittle bug
Taxus mealy bug malathion 1 Spray foliage with force when 
insects are present. Repeat 
two weeks later.
Thrips malathion 1 Spray privet when thrips are
diazinon 1 numerous.
Tuliptree scale superior oil 2 gallons Apply oil in late spring before
malathion 1 leaves emerge. Apply malathion 
in late September.
Yellow-necked malathion 1 Spray foliage on which cater-
caterpillar diazinon 1 pillars are feeding, usually
carbaryl 2 in late July.
Zimmerman pine malathion 2 Spray bark and foliage in mid-
moth August and again two weeks later.
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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Tu rfgrass Insects
Lb. of active
ingredient
Insects Insecticide per acre Timing of application
Ants and soil- diazinon spray 4 Apply when insects are present.
nesting wasps
Aphids (greenbug) malathion spray 1 Apply only when aphids are
diazinon spray 1 present.
Armyworms and carbaryl spray or Treat when worms are present.
cutworms granules
diazinon spray or
8
granules 4
Chiggers diazinon 1 Apply to grass area where chig-
malathion 1 gers have been a problem.
Chinch bugs carbaryl spray 8 Spray when bugs are numerous.
chlorpyrifos spray 1
Grubs, including chlordane 5 Prior to seeding or sodding new
true white, an- turf area. Treat established
nual white, Jap- lawns every five years. Water
anese beetle, in thoroughly.
green June beetle diazinon spray 5 Treat damaged areas and where
(emergency treat- grubs are present in soil.
ment only) Water-in very thoroughly.
Leafhoppers and carbaryl spray 4 Treatment not usually necessary
grasshoppers unless hoppers are numerous.
Millipedes carbaryl 8 Apply to turf where millipedes
trichlorfon 4 are migrating across area.
Slugs commercially 
prepared bait
Apply by scattering in grass.
Sod webworms carbaryl spray or
granules 8
diazinon spray or 
granules
chlorpyrifos spray
4
or granules 1
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Insectic ides: N a m e s  and  S o m e  C om m erc ia l F o rm u la tio n s
Common name Trade names Formulations
azinphosmethyl Guthion 50% W. 
5% G.
B a d  llus thvodngiensis Biotrol, Dipel, Thuricide
carbaryl—^ Sevin 80% S. 
50% W.
chlordane chlordane, Belt 40% W.
45% E.C, 
72% E.C.
8 lb./gal. 
10% G. 
33-1/3% G.
chlorpyrifos Dursban 2 lb./gal. 
1% G.
. b/ diazmon— Spectracide 4 lb./gal. 
25% E.C. 
50% W.
14% G.
dicofol Kelthane 18.5% E.C. 
18,5% W.
c /dimethoate— Cygon, De-Fend 2 lb./gal. 
25% W.P.
endosulfan Thiodan 2 lb./gal. E.C. 
50% W.
ma lath ion—'■ Cythion 50-57% E.C. 
25% W.
superior oil many brands .. .
trichlorfon Dylox 50% W.
4 lb./gal.
a/ Do not use on Boston ivy. 
b/ Do not use on ferns or hibiscus, 
c/ Do not use on chrysanthemums, 
d/ Do not use on canaert red cedar.
Note: E.C. = emulsion concentrate; W. = wettable powder; G. = granules;
S. = sprayable powder.
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For Y o u r P ro tec tio n
1. Store insecticides out of reach of children, irresponsible persons, or animals; 
store preferably in a locked cabinet.
2. If you use a bait around or in the home, place it after the children have re­
tired and pick it up in the morning before they get up. Furthermore, place it 
out of their reach. At present we do not encourage use of baits for insect 
control.
3. Avoid breathing insecticide sprays and dusts over an extended period. This is 
particularly true in enclosed areas such as crawl spaces, closets, basements, 
and attics.
4. Wash with soap and water exposed parts of body and clothes contaminated with 
insecticide.
5. Wear rubber gloves when handling insecticide concentrates.
6. Do not smoke while handling or using insecticides.
7. Leave unused insecticides in their original containers with the labels on them 
and in locked cabinets.
8. Wash out and bury or burn and haul to the refuse dump empty insecticide con­
tainers .
9. Do not leave puddles of spray on impervious surfaces.
10. Do not apply insecticides to fish ponds.
11. Do not apply insecticides near dug wells or cisterns.
12. Observe all precautions listed on the label.
Prepared by entomologists of the Illinois Cooperative Extension Service and Illi­
nois Natural History Survey.
Urbana, Illinois January, 1973
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 
1914, in cooperation with the U.S. Department of Agriculture. John B. Claar, Di­
rector, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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1973 Field Crops 
Weed Control Guide
This guide for using weed control chemicals is based 
on research results at the University of Illinois Agricul­
tural Experiment Station, other experiment stations, and 
the U.S. Department of Agriculture. Although not all 
herbicides commercially available are mentioned, an at­
tempt has been made to include materials that were 
tested and showed promise for controlling weeds in Illi­
nois. Consideration was given to the soils, crops, and 
weed problems of the state.
Factors such as rainfall, soil type, and method of appli­
cation influence herbicide effectiveness. Under certain 
conditions some herbicides may damage crops to which 
they are applied. In some cases chemical residues in the 
soil may damage crops grown later.
When deciding whether to use a herbicide, consider 
both the risk involved in using the herbicide and the 
yield losses caused by weeds. If you do not have much of 
a weed problem and if cultivation and other good cul­
tural practices are adequate for control, do not use herbi­
cides. Much of the risk can be decreased by following 
these precautions:
Caution
• Use herbicides only on those crops for which they 
are specifically approved and recommended.
• Use no more than recommend amounts. Applying 
too much herbicide may damage crops, may be unsafe if 
a crop is to be used for food or feed, and is costly.
• Apply herbicides only at times specified on the label. 
Observe the recommended intervals between treatment 
and pasturing or harvesting of crops.
• Wear goggles, rubber gloves, and other protective 
clothing as suggested by the label. Some individuals are 
more sensitive than others to certain herbicides.
• Guard against possible injury to nearby susceptible 
plants. Droplets of 2,4-D, MGPA, 2,4,5-T, and dicamba 
sprays may drift for several hundred yards. Take care to 
prevent damage to such susceptible crops as soybeans, 
grapes, and tomatoes. If it is necessary to spray in the 
vicinity of such crops, the amine form of 2,4-D is safer to 
use than the volatile ester form, but even with the amine 
form, spray may drift to susceptible crops. To reduce 
the chance of damage, operate sprayers at low pressure 
with tips that deliver large droplets and high gallonage 
output. Spray only on a calm day or make sure air is 
not moving toward susceptible crop plants and ornamen­
tals. Some farm liability insurance policies do not cover 
crop damage caused by the ester form of 2,4-D.
• Apply herbicides only when all animals and persons 
not directly involved in the application have been re­
moved. Avoid unnecessary exposure.
• Return unused herbicides to a safe storage place 
promptly. Store them in original containers, away from 
unauthorized persons, particularly children.
• Since manufacturers’ formulations and labels are 
sometimes changed and government regulations modified, 
always refer to the most recent product label.
This guide is for your information. The University of 
Illinois and its agents assume no responsibility for results 
from using herbicides, whether or not they are used ac­
cording to the suggestions, recommendations, or directions 
of the manufacturer or any governmental agency.
Names of Some Herbicides
T rad e C om m on  (gen eric)
A A tra m ................................................. atrazine plus propachlor
A A trex .........................................................................................atrazine
A m iben . . . .  •.....................................................................chloram ben
A m ilo n .................................................... chloram ben plus linuron
B a n v e l.........................................................................................dicam ba
B la d ex ...................................................................................... cyanazine
B utoxone, B u ty r a c .................................................................. 2 ,4-D B
C hloro-IPC , F u r lo e .................................................chlorpropham
C obex....................................................................................d initram ine
D yanap, A n crack ................................... naptalam  plus dinoseb
E p ta m ............................................................................................. E P T C
E v ik ........................................................................................... am etryne
K n o x w eed ........................................................ E P T C  plus 2 ,4-D
L a s s o ........................................................................................... alachlor
L o r o x ........................................................................................... linuron
M aloran, B r o m e x ................................................... chlorbrom uron
N o rab en .....................................................norea plus chloram ben
O u tfo x ...................................................................................... cyprazine
P a r a q u a t ................................................................................. paraquat
P la n a v in ......................................................................................n itralin
Preforan, S o y e x ................................................................fluorodifen
P r in c e p ......................................................................................sim azine
R a m r o d .............................................................................. propachlor
S e n c o r ....................................................................................m etribuzin
(sev era l)...................................................................................... dinoseb
(several) .........................................................................................2 ,4-D
S o lo ................................................naptalam  plus chlorpropham
S u ta n ...........................................................................................butylate
T enoran, N o r e x ............................................................. chloroxuron
T r e f la n ....................................................................................trifluralin
V e r n a m ................................................................................... vernolate
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Application Rates
Where trade names are used in this publication, rates 
refer to the amount of commercial product. Where com­
mon or generic names are used, rates refer to the amount 
of active ingredient. Unless otherwise stated, rates are 
given on a broadcast basis. Proportionately less should 
be used for band applications.
Herbicide Incorporation
Some herbicides must be incorporated to reduce sur­
face loss caused by volatilization or photodecomposition. 
Those which are highly volatile need immediate incorpo­
ration. Incorporation of some herbicides may improve 
their performance by placing them in sufficient moisture 
to be absorbed by weeds, thus overcoming some of the 
dependence upon rainfall.
Depth and thoroughness of incorporation depend upon 
type of equipment, depth of operation, speed, soil tex­
ture, and soil moisture. It is important to obtain uniform 
distribution, both horizontal and vertical, to prevent 
areas of high and low concentrations which may result 
in injury, residue, or poor control.
The majority of most annual weed seeds germinate in 
the top 1 or 2 inches of soil, so that is where you want 
to place most of the herbicide. The tandem disk is the 
most common implement for herbicide incorporation. 
The disk tends to incorporate herbicides at about half 
the depth at which the disk is operated. Disking twice 
may result in more uniform distribution than disking 
once. The field cultivator has been used for incorpora­
tion, but streaking often results unless you use a drag- 
harrow behind the field cultivator. The disk has usually 
given better distribution than the field cultivator.
Speed and depth are important in obtaining satisfac­
tory results with all equipment. Keep in mind that if the 
herbicide is incorporated too deep, its effectiveness may 
be reduced because of dilution.
Herbicide Combinations
Herbicides are often combined to control more weed 
species, reduce herbicide carryover, or reduce crop in­
jury. Some combinations are sold as a “package mix” 
while others are tank-mixed. Tank mixing allows you to 
adjust the ratio to fit local weed and soil conditions. 
Tank mixes should be registered with the EPA and mix­
ing information should either be on the label of one of 
the components or appear as supplemental information. 
If you use a tank mix, you must follow restrictions on all 
products used in the combination.
Mixing problems sometimes occur when mixing emulsi- 
fiable concentrate (EC) formulations with wettable pow­
der (WP) or water dispersible liquid (WDL) formula­
tions. These problems can sometimes be prevented by 
using proper mixing procedures. Wettable powders should 
be added to the tank before EC’s. Preemulsify EC’s by
mixing with equal volumes of water before adding them 
to the tank. Empty and clean spray tanks often to pre­
vent an accumulation of material on the sides and in 
the bottom of the tank.
Corn
Plan your weed control program to fit your soil, crops, 
weed problems, farming operations, and personal desires. 
Be prepared to modify your plans as required during the 
season. Most weed control programs combine cultural 
practices and herbicide applications, but if weeds are not 
serious, cultural practices alone may be adequate.
Cultural practices for com include seedbed prepara­
tion, optimum stand establishment, and timely and effec­
tive cultivations. Prepare seedbeds to kill existing weeds 
and provide favorable conditions for com germination. 
Excessive preplant tillage may intensify soil crusting. Op­
timum row width and plant population help discourage 
weed growth.
Early cultivations when weeds are small are most effec­
tive. Use the rotary hoe or harrow just before or as soon 
as weeds appear above the soil surface. Row cultivators 
should also be used while weeds are small. Cultivate shal­
low to prevent root pruning. Throwing soil into the row 
can help smother small weeds, but be certain not to cover 
the com. If a herbicide has given adequate weed control 
in the row, use shields to prevent soil movement into the 
row during the first cultivation. Even if a herbicide has 
been applied, don’t delay using the rotary hoe or row 
cultivator if weed control is inadequate.
Preemergence herbicides may provide a convenient and 
economical means of early weed control, thus allowing 
delayed and faster cultivation. Some farmers eliminate 
some cultivations by broadcasting herbicides. If weeds 
are controlled there is little need for cultivating unless 
the soil is crusted.
Preplant Incorporation
Some herbicides are applied before planting to facili­
tate incorporation, but this necessitates broadcast appli­
cation. You can apply preplant herbicides before the busy 
planting season. You can sometimes mix herbicide, insec­
ticide, and fertilizer together and apply at the same time, 
if the chemicals are compatible and the incorporation 
provides the proper placement for each chemical.
AAtrex (atrazine) can be applied within two weeks 
before planting com. The reason for preplant incorpora­
tion of atrazine is to overcome some of the dependence 
upon rainfall. Incorporation should not be too deep.
AAtrex is very effective for control of many broadleaf 
weeds. Control of annual grass weeds is often satisfactory. 
However, AAtrex may not adequately control some an­
nual grasses such as fall panicum, crabgrass, and giant 
foxtail. See further details under the discussion of pre­
emergence applications on page 3.
272
S u ta n  (b u ty la te) is a preplant incorporated corn her­
bicide which must be incorporated immediately. Sutan is 
primarily for control of grass seedlings. Corn may oc­
casionally be injured by Sutan. Apply and incorporate 
Sutan uniformly and accurately to minimize injury. Cer­
tain com hybrids may be more sensitive than others. 
Sutan is cleared for field, sweet, and silage com, but 
not for hybrid com grown for seed. Sutan is used alone 
at the rate of two-thirds of a gallon per acre broadcast. 
Most broadleaf weeds are not controlled by Sutan, so a 
combination with atrazine or a postemergence treatment 
of 2,4-D is often used.
S u tan  (b u ty la te) p lus atrazine is a preplant-incorpo­
rated treatment which controls a broad spectrum of 
weeds. This combination has its greatest adaptation to 
soils with more than 3 percent organic matter.
Broadcast a mixture of one-half to two-thirds gallon of 
Sutan 6E plus 1!4 to 2 pounds of AAtrex 80W per acre. 
Use the higher rates on soils with over 5 percent organic 
matter. Use the higher rate of Sutan on heavy infesta­
tions of wild cane or nutsedge. The premixed wettable 
powder contains 36 percent butylate and 12 percent atra­
zine, and the suggested rate is 8Vi to 11 Vi pounds per 
acre, depending on soil and weed problems. Corn injury 
from this combination has not been a serious problem, 
but occasionally injury may occur.
Eptam (EPTC) is chemically related to Sutan, but is 
more active on yellow nutsedge, wild cane, and johnson- 
grass seedlings. Because of the degree of com injury 
sometimes caused by Eptam, its use on corn has been 
limited. However, the development of chemical “safening 
agents” may revive the usage of Eptam for these problem 
weeds. Eptam is a six-pounds-per-gallon formulation and 
the rate for corn is one-half to two-thirds gallon per acre. 
Eptam must be incorporated immediately.
L asso (a lach lor) or Lasso plus atrazine may be used 
preplant within seven days before planting corn. A sur­
face application is usually preferred for control of annual 
grasses, but incorporation may improve nutsedge control. 
Consider using the higher rates of Lasso indicated on the 
label if Lasso is to be incorporated. See further details in 
the preemergence section.
Preemergence Herbicides for Corn
A A trex  (atrazin e) controls both annual grasses and 
broadleaf weeds, but is especially effective on many an­
nual broadleaf weeds. Fall panicum and crabgrass have 
sometimes become problems where atrazine has been used 
several years in succession. AAtrex usually controls weeds 
for most of the season, but may sometimes remain in the 
soil to damage certain crops the following season. If you 
use AAtrex in the spring, do not plant small grains, small 
seeded legumes, or vegetables the next fall or spring. If 
you use AAtrex 80W at over 3.75 pounds per acre (or
an equivalent rate of AAtrex 4L) or if you apply after 
June 10, plant only com or sorghum the next year.
Soybeans planted the year following AAtrex may be 
injured if you use more than recommended amounts or 
if you overlap when broadcasting or overdose when turn­
ing at the ends of fields. Carryover injury can be mini­
mized by accurate mixing and application, by use of the 
lowest rates consistent with good weed control, and by 
thorough tillage of the soil prior to planting subsequent 
crops.
Com tolerance is very good with AAtrex. You can use 
AAtrex on field corn, sweet com, silage corn, and seed 
production fields. AAtrex is available as an 80-percent 
wettable powder and a four-pound-per-gallon liquid sus­
pension. Rates vary with soil organic matter (see Table 
1), with about 1 pound of AAtrex 80W needed for each 
percent organic matter to control most annual grasses.
Mix properly, provide adequate agitation, and follow 
other precautions on the label.
P rincep  (sim azine) used alone or in combination with 
AAtrex usually gives better control of fall panicum and 
crabgrass than AAtrex alone. Princep is less soluble than 
AAtrex and may have more residual activity, so follow 
label precautions to minimize carryover. Princep is an 
80-percent wettable powder. The major use of Princep 
is a combination with AAtrex on soils with less than 3 to 
4 percent organic matter. Princep 80W and AAtrex 80W 
are used in a 1:1 combination, each at half rates of their 
use alone.
B lad ex  (cyan azin e) is a preemergence corn herbicide 
which is chemically related to atrazine. Com tolerance is 
not quite as good as with atrazine, but soil persistence is 
less. Rates of Bladex should be carefully adjusted to 
avoid injury, e s p e c ia lly  on  s a n d y  so ils . Bladex may con­
trol giant foxtail, and fall panicum better than atrazine 
does, but control of some broadleaf weeds, particularly 
pigweed, may not be as good.
Bladex will be available as an 80-percent wettable 
powder and a 15-percent granule. The rate to use varies 
with the soil organic matter and texture, but approxi­
mately 1 pound of active ingredient is needed for each 
1 percent soil organic matter. Bladex presently is not 
cleared for postemergence or preplant usage.
R am rod (p ropach lor) controls annual grasses and 
pigweed and is usually used on soils above 3 percent 
organic matter. Most other broadleaf weeds are not con­
trolled. Many farmers band Ramrod granules at planting 
time to control annual grass weeds and follow with an  
early postemergence application of 2,4-D.
Com tolerance to Ramrod is good. Ramrod is cleared 
on field com, silage com, sweet corn, and corn seed fields. 
Ramrod is irritating to the skin and eyes, so observe label 
precautions. Some individuals are more sensitive than 
others.
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The broadcast rate is 6 to l lA pounds per acre of 
Ramrod 65W or 20 to 25 pounds per acre of Ramrod 
20G (granules). Use proportionately less for band appli­
cation.
Lasso (a lach lor) is similar to Ramrod in many re­
spects, but it performs better than Ramrod on soils with 
less than 3 percent organic matter. Lasso may require 
more moisture initially, but weed control may last longer. 
Lasso controls annual grasses, pigweed, and lambsquarter. 
Most other broadleaf weeds can be controlled with a 
postemergence followup with 2,4-D. AAtrex, Banvel, or 
Lorox are also cleared for preemergence combinations 
with Lasso to help control broadleaf weeds in corn, but 
Banvel or Lorox may increase the likelihood of crop 
injury.
Com tolerance to Lasso is relatively good. However, 
slight injury has occasionally occurred to certain hybrids. 
Information as to susceptible hybrids may be available 
from your seed corn or chemical dealer. Lasso may be 
used on field corn, sweet corn, and silage com. Do not 
graze or harvest for forage for 12 weeks after treatment 
with Lasso.
Lasso is available as a 4-pound-per-gallon liquid and 
as 10 percent granules. The rate of Lasso is 2 to 3 quarts 
of the liquid or 20 to 30 pounds of the granule for broad­
cast application or proportionately less in bands (see 
Table 2). Lasso is not as irritating to handle as Ramrod. 
However, some individuals may be sensitive, so observe 
label precautions.
R am rod-atrazin e is a combination best adapted to 
soils over 3 percent organic matter. The mixture controls 
broadleaf weeds better than Ramrod alone and controls 
annual grasses better than AAtrex alone. However, vel- 
vetleaf may not be controlled. It reduces the AAtrex resi­
due problem and often gives more consistent control on 
the darker soils with limited rainfall than AAtrex alone.
Ramrod-atrazine is a wettable powder used at the rate 
of 6 to 8 pounds per acre. For tank mixing, use AV2 
pounds of Ramrod 65W and 2 pounds of AAtrex 80W 
on soils with over 3 percent organic matter.
AAtram 20G is a granular combination of AAtrex and 
Ramrod containing 1 part atrazine and 2 parts propa- 
chlor. The rates to use on most Illinois soils are 22.5 to 
30 pounds on a broadcast basis. Use proportionately less 
for band applications.
L asso-atrazine is preferable to Ramrod-atrazine on 
soils with less than 3 percent organic matter. Lasso-atra- 
zine is less irritating to handle and controls fall panicum 
better than Ramrod-atrazine. Suggested rates for tank 
mixing are IV2 to 2 quarts of Lasso and VA to 2 pounds 
of AAtrex 80W, depending upon soil organic matter. See 
the Lasso label for mixing instructions. There have been 
occasional problems in tank mixing AAtrex 4L with 
Lasso EG, so check compatability in small containers 
before mixing large batches.
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K n o xw eed  is a combination of Eptam (EPTC) and
2,4-D. Knoxweed has given rather erratic weed control. 
This herbicide should be applied to a dry soil. Rainfall 
shortly after application is essential for maximum effec­
tiveness. The possibility of com injury from Knoxweed 
has not been a serious problem, but injury can occasion­
ally occur. Do not incorporate Knoxweed or use on peats, 
mucks, or sands. Do not use Knoxweed on seed produc­
tion fields. It is available in both liquid and granular 
forms.
A m iben  (ch lo ra m b en ), L orox (lin u ro n ), and M aloran  
or B rom ex (ch lorbrom uron) have label clearance for 
preemergence use on corn, but risk of corn injury is con­
sidered too great to suggest their use alone for this pur­
pose in Illinois. Reduced rates used in combinations 
reduce but do not eliminate the possibility of corn injury.
2 ,4 -D  ester preemergence for corn controls broadleaf 
weeds and gives some control of grass weeds, but weed 
control is rather erratic. There is some chance of injury 
to the com. Use only the ester form for preemergence, 
since the amine form is more subject to leaching.
Postemergence Herbicides for Corn
A A trex  (atrazin e) can be applied early postemer­
gence to corn up to three weeks after planting, but before 
weeds are more than 1V2 inches high. Most annual broad­
leaf seedlings are more susceptible than grass weeds. Too 
often it is used as an emergency treatment when soil con­
ditions are too wet for cultivation and grass weeds are 
over IV2 inches tall. Results on larger grasses have been 
somewhat erratic.
The addition of nonphytotoxic oils, oil-surfactant 
mixes, or surfactants has generally increased the effec­
tiveness of postemergence AAtrex. The special nonphyto­
toxic spray oil used should contain 1 to 2 percent emul­
sifier so that it will emulsify with water. These oils are 
used at 1 to 2 gallons per acre. Formulations of 80 per­
cent oil and 20 percent surfactant are used at the rate 
of 1 to 2 quarts per acre. Some surfactant-spreaders are 
also marketed for use with postemergence atrazine. These 
are usually added at 0.5 percent of the total spray volume 
or about 1 pint per acre. Results with the oils and oil- 
surfactant mixes have generally been better than with 
the surfactants.
On the relatively light-colored soils of Illinois, AAtrex 
preplant or preemergence will usually give better control 
with less herbicide than postemergence applications. 
However, on the relatively dark soils, 2Vz pounds of 
AAtrex 80W plus 1 gallon of oil applied postemergence 
may be as effective as 3%  pounds at preemergence ap­
plication, especially when rainfall is delayed after pre­
emergence.
Corn tolerance to atrazine-oil has been relatively good, 
but com has sometimes been damaged. There have been 
a few cases of fairly severe injury where corn has been
under stress from prolonged cold, wet weather or other 
factors.
Do not use over 2'/2 pounds of AAtrex 80W or 2 quarts 
of AAtrex 4L per acre if you mix with oil. Do not add
2,4-D to the atrazine-oil treatment or severe injury may 
result. Mix the atrazine with water first and add the oil 
last. If AAtrex is applied after June 10, do not plant any 
crop except corn or sorghum the next year because of 
risk of herbicide carryover. Refer to the label for other 
precautions.
O u tfo x  (cyp razin e) is a postemergence corn herbi­
cide which is formulated as a 1-pound-per-gallon suspen­
sion in oil. Suggested rates are 3 quarts per acre if grasses 
are less than 2 inches high and 4 quarts per acre if grasses 
are 2 to 4 inches high. Do not apply after corn is 10 
inches tall. Com injury has occurred, but has not gen­
erally been severe. At the rates used, carryover should 
not be a serious problem.
2 ,4 -D  provides one of the most economical and effec­
tive treatments for controlling many broadleaf weeds in 
corn. For greatest effectiveness, apply 2,4-D when weeds 
are small and easiest to kill. You can spray over the top 
of com and weeds until com is about eight inches high. 
Use drop nozzles if com is over eight inches high to help 
keep 2,4-D out of the com whorl and decrease the pos­
sibility of injury. If you direct the nozzles toward the row, 
adjust the spray concentration so that excessive amounts 
of 2,4-D are not applied to the com.
It is important to spray weeds when they are small and 
easiest to kill and before they have seriously competed 
with the crop. Weeds that germinate late are not very 
competitive with corn, but control may decrease produc­
tion of weed seeds. If you wish to control late-germinat­
ing weeds, you can use high clearance equipment, but 
do not apply 2,4-D to com from tasseling to dough stage.
Some com injury may result from 2,4-D application. 
Com is often brittle for 7 to 10 days after application and 
thus is susceptible to stalk breakage from high winds or 
cultivation. Other symptoms of 2,4-D injury are stalk 
bending or lodging, abnormal brace roots, and failure of 
leaves to unroll, sometimes called “onion leafing.”
Corn injury from 2,4-D varies with growing conditions 
and corn hybrids. Spraying when corn is under stress 
(cool, wet weather) or when com is growing very rapidly 
may increase the possibility of corn injury. Some corn 
inbreds are more susceptible than others. Com hybrids 
vary in their sensitivity to 2,4-D, depending upon their 
genetic makeup.
Apply no more than the recommended rate of 2,4-D to 
help avoid com injury. The suggested broadcast rates of 
acid equivalent per acre are one-sixth to one-fourth 
pound of ester formulations or one-half pound of amine. 
This would be one-third to one-half pint of ester or 1 
pint of amine for formulations with 4 pounds of 2,4-D 
acid equivalent per gallon.
The ester forms of 2,4-D can volatilize and the vapors 
can move to nearby susceptible plants and cause injury. 
This vapor movement is more likely with high-volatile 
esters than with low-volatile esters. Amine formulations 
are relatively nonvolatile, so they are less likely to injure 
nearby susceptible plants. However, when spraying either 
the ester or amine forms, spray particles can drift to 
nearby susceptible plants and cause injury.
Dacamine and Emulsamine are oil-soluble amines of
2.4- D. Since they are formulated in oil like the esters they 
are said to have the effectiveness of the esters, but to re­
tain the low-volatile safety features of the amines.
The active ingredient in the various formulations of
2.4- D is still 2,4-D and when you adjust rates appropri­
ately to provide equivalent weed control and crop safety 
the various formulations are usually similar in their 
effectiveness.
B an vel (d icam b a) is similar to 2,4-D in some respects, 
but controls smartweed better than 2,4-D. However, 
Banvel has presented a much more serious problem of 
injury to soybeans than 2,4-D. Soybean yields may not 
be reduced where slight injury occurs early. However, 
yields can be reduced when severe injury occurs when 
soybeans are blooming. Banvel can also affect other sus­
ceptible plants such as vegetables and ornamentals. Use 
extreme caution to avoid injury to desirable plants from 
either contaminated sprayers or movement of Banvel 
from treated areas. Also use caution to minimize drift. 
Spray thickeners and foam additives have reduced, but 
not eliminated, problems with movement of Banvel.
Banvel may be applied over the top until com is three 
feet high or up to 10 days before tassel. However, drop 
nozzles may be used during this period to give better 
weed coverage. Corn tolerance is relatively good with 
Banvel, however corn injury can occur. Broadcast rates 
are one-quarter to one-half pint per acre. Use the higher 
rate for taller weeds.
Do not use Banvel on sweet corn or popcorn. Do not 
graze or harvest com for dairy feed before the ensilage 
stage (milk stage).
A mixture of one-quarter pint of Banvel plus one-half 
pint of 2,4-D amine per acre is more economical than a 
full rate of Banvel and presents less risk of corn injury 
than 2,4-D alone. Use drop nozzles on corn over eight 
inches high when using the Banvel-2,4-D mixture.
Directed Postemergence Herbicides for Corn
Directed sprays are sometimes considered for emer­
gency situations, especially when grass weeds become too 
tall for control with cultivation. However, weeds are 
often too large for directed sprays to be very practical 
when help is sought. Place primary emphasis on early 
control measures such as use of preemergence herbicides, 
rotary hoeing, and timely cultivation.
Directed sprays cannot be used on small corn and a
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height difference between corn and weeds is usually 
needed to keep the spray off of the corn. Corn leaves that 
are contacted can be killed and injury may be sufficient 
to affect yields.
Lorox (linuron) may be applied as a directed spray 
after corn is at least 15 inches high (to the top of the 
free standing plant), but before weeds are eight inches 
tall (preferably not over five inches). This height differ­
ence doesn’t occur in many fields and when it does it 
usually lasts only for a few days. Lorox can control both 
grass and broadleaf weeds.
Use 1XA to 3 pounds of Lorox 50W on a broadcast 
basis, with the lower rates used on small weeds, lighter 
soil types, and soils low in organic matter. Add Surfac­
tant WK at the rate of 1 pint per 25 gallons of spray 
mixture. Cover the weeds with the spray, but keep it off 
the corn as much as possible. Refer to the label for other 
precautions. C o n s id e r  th is  a n  e m e r g e n c y  tr e a tm e n t .
Evik 80W (ametryne) is cleared for directed use 
when com is over 12 inches tall and weeds are less than 
four inches tall. The rate is 2 to 2Vi pounds Evik 80W 
per acre (broadcast basis) plus 2 quarts of surfactant per 
100 gallons of spray mixture. Extreme care is necessary 
to keep the spray from contacting the leaves. U se  o n ly  as  
an  e m e r g e n c y  t r e a tm e n t .
No-Till Com
No-till (zero-till) corn puts chemical weed control to 
a real test. You must control both vegetation existing at 
planting and weed seedlings which germinate after plant­
ing. Existing vegetation may be a perennial grass sod, a 
legume or legume-grass sod, an annual cover crop, or 
weeds which germinated before planting.
Paraquat (1 to 2 pints per acre) plus AAtrex 80W 
(2.5 to 3.75 pounds per acre) are the most common her­
bicides used in a program for no-till com. The Paraquat 
has a contact action, while the AAtrex provides a post­
emergence plus a preemergence effect on vegetation. Use 
40 to 60 gallons of spray per acre and add a non-ionic 
surfactant at one-half pint per 100 gallons of diluted 
spray.
A pretreatment with 2,4-D or Banvel can improve con­
trol of alfalfa considerably. Fall panicum and crabgrass 
may not be controlled by the AAtrex. A mixture of 
AAtrex-Lasso or AAtrex-Princep will usually effectively 
control these grasses. The AAtrex-Lasso mixture is IV2 
to 2 quarts of Lasso plus IV2 to 2 pounds of AAtrex 80W 
per acre. The AAtrex-Princep mixture is 114 to 2 pounds 
of AAtrex 80W plus 114 to 2 pounds of Princep 80W 
per acre.
Soybeans
Prepare a uniform, weed-free seedbed for soybeans. 
Planting in relatively warm soils helps soybeans compete 
better with weeds. Good weed control during the first
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three to five weeks is extremely important for soybeans. 
If weed control is adequate during that period, soybeans 
usually compete quite well with most of the weeds that 
begin growth later.
Rotary hoeing is very popular for soybeans to help con­
trol early weeds and to aid soybean emergence if the soil 
is crusted. To be most effective, use the rotary hoe after 
weed seeds have germinated, but before the majority of 
weeds have emerged. Operate the rotary hoe at 8 to 12 
miles per hour and weight it enough to stir the soil and 
kill the tiny weeds.
Following one or two rotary hoeings, use the row cul­
tivator one or two times. Adjust the row cultivator prop­
erly and operate it fast enough to move soil into the row 
to smother small weeds. Avoid excessive ridging which 
may hinder harvesting.
Even though you have used a preemergence herbicide, 
if it appears doubtful that it will give adequate control, 
use the rotary hoe while weeds are still small enough to 
be controlled. Use row cultivation as needed before weeds 
in the row become too large to be smothered.
Narrow-row soybeans will shade the centers and com­
pete better with weeds, but early weed control is still 
very important. It is usually preferable to keep rows wide 
enough so you can use cultivation as required. Present 
herbicides don’t control all the weeds adequately to give 
up the option of cultivation.
Over three-fourths of the soybean acreage in Illinois 
is treated with a preemergence herbicide. Your decision 
to use a herbicide should be based on the nature and seri­
ousness of your weed problem, as well as your preference 
for various alternative methods of weed control. When 
selecting a preemergence herbicide for soybeans, consider 
the kind of weeds likely to be present. The herbicide 
selectivity table at the back of this guide lists the various 
herbicides and the relative control of various weeds. Most 
soybean herbicides do not give good control of annual 
momingglory, and control of velvetleaf, jimsonweed, and 
cocklebur is rather erratic.
Many of the preemergence herbicides for soybeans may 
occasionally cause injury to soybean seedlings. Fortu­
nately, soybeans usually have the ability to outgrow mod­
est amounts of early injury without reducing yields. 
Usually the benefits from weed control are much greater 
than the adverse effects from the herbicides. Use high- 
quality seed of disease resistant varieties and do not plant 
too deep. Soybeans that are under stress from soil crust­
ing, depth of planting, or weather are more subject to 
herbicide injury. Soybeans that are injured by a herbi­
cide are likely to be more subject to disease.
Preplant Herbicides for Soybeans
T reflan  (trifluralin) can be applied anytime in the 
spring before planting, but should be incorporated into 
the soil within 8 hours of application. Immediate incor­
poration is preferred, especially if soil is moist or winds 
are over 10 miles per hour.
Incorporation can be performed with several imple­
ments listed on the label, but the most common in Illinois 
is the tandem disk. Set the disk to cut about three to 
four inches deep and disk twice in two different direc­
tions. The second disking can be performed just before 
planting as a part of final seedbed preparation. Other 
implements can be used if they thoroughly mix most of 
the herbicide into the top two inches of soil.
Treflan controls annual grasses including wild cane 
and johnsongrass seedlings. It also controls pigweed and 
lambsquarter, but doesn’t control most other broadleaf 
weeds. There is interest in applying certain preemergence 
herbicides after preplant application of Treflan to con­
trol some of the uncontrolled broadleaf weeds. Lorox, 
Amiben, Chloro-IPC, and Dyanap are cleared for this 
overlay or “piggyback” application.
Soybeans are sometimes injured by Treflan. Injury 
symptoms are stunted plants with swollen crowns and 
lateral root inhibition. Injury from Treflan on a state­
wide basis is not a serious problem, but may be signifi­
cant in fields where cool wet conditions exist.
There have been a few cases of injury to corn or small 
grains grown after Treflan was applied to soybeans. In 
many of these fields the soybean stubble was not plowed. 
Excessive applications were also the cause in some fields. 
Use no more than recommended rates. Apply carefully 
to avoid overlapping application.
The rate of Treflan is 1 to 2 pints per acre. If you 
know the soil organic matter you can use Table 1 as a 
guide. Use 2 pints per acre on silty clay loam or clay 
loam soils with over 4 percent organic matter. Use 1 to 
1 Vi pints on soils coarser in texture and lower in organic 
matter. Treflan is also available as a 5-percent granule. 
Granules are not as popular as the liquid, but have been 
comparable in performance.
P lan avin  (n itra lin ) controls the same weeds as Tref­
lan, but requires higher rates for comparable performance 
in Illinois. Planavin is best adapted to the soils of south­
ern Illinois which contain less than 3-percent organic 
matter. On most of these soils a rate of 1 pound of active 
ingredient per acre (1 quart of Planavin 4L or VA 
pounds of Planavin 75W) is appropriate. Higher rates 
are needed as organic matter increases. Planavin is not 
well adapted to the darker soils of northern Illinois, 
Planavin can be applied within six weeks of planting. 
Incorporate soon after application into the top 1 or VA  
inches of soil with a disk operated shallow or with other 
suitable equipment (see label). Incorporation can be 
delayed up to two days.
C ob ex (d in itram in e) had an experimental label in 
1972, but full clearance may be granted in 1973. Cobex 
controls the same weeds as Treflan, but soybean tolerance 
is not quite as good. Cobex is a 2-pound-per-gallon for­
mulation and the suggested rates are 2A to VA quarts per 
acre depending upon soil texture and organic matter. It 
needs thorough incorporation into the soil soon after 
application.
Vernam (vernolate) controls annual grasses and pig­
weed. Control of morningglory and velvetleaf is some­
times fair. Vernam also suppresses nutsedge when incor­
porated. Some soybean injury may occur. This injury 
appears as delayed emergence, stunting, and leaf crin­
kling. This injury is usually temporary and rarely causes 
yield reductions.
Vernam can be applied up to 10 days prior to planting. 
Incorporate immediately after application to prevent sur­
face loss. The broadcast rate is 1 lA  to 2 quarts of Vernam 
6E or 20 to 30 pounds of Vernam 10G per acre. Vernam 
granules are sometimes banded on the surface at plant­
ing, but weed control is much more variable without 
incorporation.
L asso (a lach lor) is sometimes applied preplant for
nutsedge suppression at a rate of 2Vz to 3 quarts per 
acre. Apply within seven days of planting if applied pre­
plant. Preemergence application is usually preferred for 
control of annual grasses (see preemergence section).
Preemergence Herbicides for Soybeans
A m iben  (ch loram b en) controls many annual grass 
and broadleaf weeds in soybeans. It does not control 
morningglory. Control of cocklebur and jimsonweed is 
erratic. Amiben occasionally injures soybeans, but dam­
age is usually not severe. Injury appears as malformed 
roots and stunted plants.
The recommended broadcast rate is VA gallons of 
Amiben liquid or 30 pounds of Amiben 10G per acre. 
The 1-gallon or 20-pound rate sometimes used on lighter 
soils provides significantly less weed control, but may be 
adequate under some situations.
If rainfall doesn’t occur within three to five days, you 
should rotary hoe or harrow to control the small weeds.
A m ilon  (ch loram b en  plus lin uron ) and N oraben  
(n orea  plus ch loram b en) are combinations w h ich  con ­
tain chloramben. These combinations control about the 
same weeds as Amiben, but may perform better than 
Amiben alone on soils low in organic matter.
L orox (lin uron ) is best adapted to the silt loam  soils 
of southern Illinois which contain less than 2 to 3 per­
cent organic matter. On these soils, a rate of 1 to VA 
pounds per acre of Lorox 50W frequently controls most 
weeds. T h e  m a rg in  o f  s e le c t iv i ty  b e tw e e n  d e p e n d a b le  
w e e d  c o n tr o l  a n d  c r o p  d a m a g e  is r a th e r  n a r r o w . Careful 
rate selection and accurate and uniform application will 
reduce the possibility of crop injury.
The rate of Lorox should be adjusted for soil texture 
and organic matter (see Table 1 and Lorox label). Lorox 
is generally not recommended alone on soils with over 
4 percent organic matter.
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Lorox controls a broad spectrum of weeds, but grass 
weeds are not usually controlled as well as broadleaf 
weeds. Momingglory is not controlled and control of cock- 
lebur is variable. Lorox is often used in a mixture with 
Lasso or as an “overlay” treatment after Treflan to con­
trol broadleaf weeds.
M aloran , B rom ex (ch lorb rom uron) controls the same 
weeds as Lorox, but higher rates are required. In research 
trials, results have been similar when IV2 times as much 
Maloran as Lorox has been used.
Lasso (a lach lor) controls annual grasses plus pigweed 
and lambsquarter. Lasso will also suppress nutsedge when 
applied at higher rates preplant incorporated. Preemer­
gence application is usually preferred for annual grass 
control. The broadcast rate is 2 to 3 quarts of Lasso 4E or 
20 to 30 pounds of Lasso 10G per acre.
Lasso p lus L orox is a tank-mix combination which 
gives better broadleaf control than Lasso alone and better 
grass control than Lorox alone. The reduced rate of 
Lorox in the combination also reduces the risk of soybean 
injury.
The broadcast rate is IV2 to 2*/2 quarts of Lasso 4E plus 
1 to 2 V2 pounds of Lorox 50W. Rates must be adjusted 
for soil texture and organic matter. This combination is 
best adapted to silt loam soils with less than 3 percent 
organic matter. Select rate carefully to reduce the risk of 
injury but to maintain control of velvetleaf.
Sencor (m etrib uzin) had an experimental label for 
preemergence use on soybeans in 1972. However, fuller 
clearance may be granted. Sencor has given good control 
of most annual broadleaf weeds except momingglory. T h e  
m a rg in  o f  s e le c t iv i ty  b e tw e e n  d e p e n d a b le  w e e d  c o n tro l  
a n d  c r o p  d a m a g e  is r a th e r  n a rro w . Sencor will probably 
be combined with a grass control herbicide to improve 
grass control and reduce the possibility of injury. The 
suggested rate alone is 0.75 to 1.50 pounds per acre of 
Sencor 50W. Rates vary with soil texture and organic 
matter. Do not apply to sandy soils.
Preforan, S oyex  (fluorod ifen) controls annual grasses 
and several broadleaf weeds including pigweed and smart- 
weed. It does not control momingglory or velvetleaf, and 
is weak on cocklebur. The broadcast rate is 5 to 6 quarts 
per acre of Preforan. A little early injury may occur to 
soybeans, but they usually outgrow it. Do not incorporate 
Preforan.
C h loro-IP C  (ch lorp roph am ) has been used in com­
bination with other herbicides to control smartweed. A 
broadcast rate of 2 to 3 quarts of Chloro-IPC is suggested. 
A tank-mix with Lasso is cleared for preemergence use 
and Chloro-IPC is also cleared for preemergence use after 
preplant application of Treflan.
S olo  (n ap ta lam  plus ch lorp roph am ) is a combination 
of Alanap and Chloro-IPC which has been rather erratic
in weed control. Broadleaf weeds are usually controlled 
better than grasses.
Soybeans are sometimes injured by Solo, especially 
when heavy rains follow soon after application. This in­
jury appears as stunted, distorted plants and a stand re­
duction. The broadcast rate for Solo is 1 to 2 gallons of 
Solo liquid or 25 to 40 pounds of granules. Use propor­
tionately less when banded.
Postemergence Herbicides for Soybeans
The postemergence use of herbicides for soybeans has 
never been very popular in Illinois. Most postemergence 
herbicides for soybeans do not give good control of annual 
grasses and their use for broadleaf weeds is often as emer­
gency or “rescue” treatments. Soybeans are frequently in­
jured by the herbicides presently available for postemer­
gence use in soybeans. If there is a height difference 
between soybeans and weeds, directed sprays will decrease 
the amount of soybean injury by aiming the sprays away 
from the soybeans and toward the weeds.
Dinoseb water-soluble salts are sold under several 
trade names, including Preemerge Dinitro Weed Killer 
and Sinox PE. Dinoseb is cleared for early postemergence 
use when soybeans have emerged but still are in the 
cotyledon stage. Do not apply if first leaves have opened 
to expose the terminal bud. Do not apply if soil surface is 
moist.
Dinoseb is primarily a contact herbicide which controls 
broadleaf weeds. It does not control annual grasses very 
well and gives very little residual control of seedlings 
germinating after application. Dinoseb is cleared for tank­
mixing with Amiben or Lasso and is packaged with 
Alanap as Dyanap and Ancrack to improve residual 
control.
Dinoseb is also cleared for directed postemergence 
treatment when soybeans are five to six inches high until 
they begin to bloom. Directed treatment requires weeds 
to be smaller than soybeans and special equipment to 
maintain exact placement.
The postemergence rates for dinoseb vary with air 
temperature, formulation and type of application (see 
label). Do not apply if air temperature is over 90° F. 
C a u tio n :  D in o se b  is v e ry  to x ic  to  m a n  a n d  a n im a ls . Exer­
cise extreme caution when using this material.
T enoran , N orex  ( ch loro xu ron ) can be applied from 
the time trifoliate soybean leaves form and when broad­
leaf weeds are less than one to two inches tall. Tenoran 
controls most annual broadleaf weeds in soybeans, but 
control of velvetleaf is erratic. Tenoran does not usually 
control annual grasses. Weed control with Tenoran has 
been somewhat erratic and soybeans usually show some 
injury. However, this early season injury has not usually 
reduced soybean yields.
The broadcast rate is 2 to 3 pounds per acre of Teno-
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ran 50W plus 1 pint of Adjuvan-T surfactant per 25 gal­
lons of spray. Use proportionately less for directed or 
semidirected sprays. A nonphytotoxic oil can be used at 
1 gallon per acre instead of the surfactant with the di­
rected or semi-directed sprays.
2 ,4 -D B  amine formulations are sold under the trade­
names of Butoxone SB and Butyrac 175 for postemer­
gence control of cocklebur in soybeans. Besides cocklebur,
2,4-DB may also give some control of morningglory and 
giant ragweed. It can be applied broadcast over the top 
from 10 days before soybeans begin to bloom until mid­
bloom, but expect some soybean injury. Injury symptoms 
include leaf wilting and stem curvature. Cracking of 
stems and proliferated growth may occur at the base of 
the soybeans. Lodging may be increased and if excessive 
rates are used or if unfavorable conditions exist, yields 
may be reduced. Consider 2,4-DB for emergency control 
of cocklebur when benefit from weed control will over­
shadow risk of soybean injury.
Directed sprays may reduce severity of injury. 2,4-DB 
can be directed when soybeans are at least eight inches 
high and cockleburs are less than three inches high, if this 
height difference occurs. Do not spray on more than the 
lower third of the soybean plant. Do not apply if soy­
beans show symptoms of Phytophthora root rot disease 
or if soybeans are under drouth stress.
Double-Crop Soybeans
In southern Illinois, there is frequently a chance to 
grow soybeans after harvesting wheat. The no-till concept 
has greatly improved the probability of success by con­
serving moisture and time. This now makes the planting 
of soybeans in wheat stubble well worth considering. The 
method may not be successful in occasional dry years, 
and yields may sometimes be disappointing. Planting soy­
beans after wheat can often be quite successful though, 
and can increase income with little additional investment.
Lorox is the backbone for controlling weeds in double­
crop soybeans as it has both a postemergence effect on 
existing weeds plus a preemergence effect. Lorox 50W 
can be used at about 2 pounds per acre on most soils. The 
addition of a surfactant will increase the postemergence 
effect.
If weeds are over two inches tall at spraying, the addi­
tion of 1 to 2 pints of Paraquat will improve the control 
of existing weeds. Use a non-ionic surfactant with Para­
quat. If you anticipate a serious annual grass problem, 
about 2 quarts of Lasso may also be used.
Herbicide Application Rates
T h e perform ance of som e herbicides is influenced con­
siderably by the organic-m atter content of soil. Y ou  
can estim ate the organic-m atter content of m ost Illinois 
soils by using the “C olor C hart for E stim ating O rganic
Table 1. — Suggested Herbicide Rates for Illinois Soils
Percentorganicmatter
Pounds of active ingredient per acre on a broadcast basis
atrazine trifluralin linuron” nitralin cyanazine
1 .8d Vi J/2 3/4 1,2e2 1.6d Vz 1 1 2.03 2.4 3/4 1 Vi m 3.04 3.2“ 1 2 lVib 3.65 + 4.0“' e 1 3® b 4.0
Commercial formulation per acre on a broadcast basis
AAtrex Lorox Planavin Bladex80% 50% liquid 80%wettable wettable (4 lb./ wettablepowder l4 lD ./g a l. ,J powder® gab) powder
pounds quarts pounds quarts pounds
1 l d Vi 1 % 1.5e2 2d % 2 1 2.53 3 % 3 1 Vb 3.754 4“ 1 4 1 Vib 4.554- 5“-0 1 6® b 5.0
If you use more than 3 pounds per acre of active atrazine, do not follow with any crop except corn or sorghum the next growing season. b Adapted mainly to soils with less than 4 percent organic matter.0 Since results are variable on soils with 5 percent or more organic matter, consider another herbicide or a herbicide combination. Rates indi­cated for 5 percent or more organic matter are the maximum rates cleared. d On soils with 1 to 2 percent organic matter it may sometimes be referable to increase the rate of atrazine above that indicated. A slightly igher rate may be desirable where atrazine is incorporated, under unfavor­able weather, or for improved control of some weeds.e Refer to text and labels for additional guidelines to avoid crop injury.
M atter in M ineral Soils in Illinois” (A G -1 9 4 1 ), avail­
able from  your county extension adviser or the Publi­
cations O ffice, C ollege of A griculture, U niversity of 
Illinois, U rbana, Illinois 61801. For a m ore precise deter­
m ination of organic m atter, obtain a laboratory analysis.
After you know  the approxim ate organic-m atter con­
tent of soil, Table 1 can be used for selecting herbicide 
rates. U sin g  this guide should help you select rates to 
provide adequate w eed control and m inim ize herbicide 
residue.
Table 2 lists the amount of commercial herbicides to 
apply per acre for liquids or granules, either broadcast or 
banded.
H ere is a guide for calculating the am ount of herbicide 
needed for spraying bands for various row spacings:
R o w  sp acin g W id th  o f band P ercen t of to ta l
(inches) (inches) area covered
20 12 60
20 14 70
24 12 50
28 14 50
30 12 40
30 15 50
36 12 33
3 8 -4 0 13 33
42 14 33
Form ula for other situations: band w idth  ~  row
spacing =  percent o f area covered.
E xam ple: 12 in ch es-— 36 inches =  Vz or 33 percent.
By operating your equipm ent over 1 acre of land you 
can determ ine how  m uch spray is used. D o  this by start-
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ing with a full tank of water and after operating on 1 
acre measure the amount of water needed to refill the 
tank. Multiply the percentage figure from the guide 
above for your situation times the amount of herbicide 
recommended for broadcasting. The answer is the amount 
of herbicide to add with enough water to equal the spray 
volume you used per acre.
Example: 28-inch rows with 14-inch band; 1 gallon 
per acre of herbicide recommended if broadcast; 50 per­
cent (from table) X 1 gallon =  Vz gallon per acre needed 
for 14-inch bands on 28-inch rows; if you used 10 gallons 
per acre of spray, add V2 gallon of herbicide to each 
916 gallons of water to make 10 gallons of spray solution.
When using band treatments the amount of active 
chemical per row doesn’t change with row spacings, but 
the amount of chemical applied per acre does. Table 3 
shows the liquid and granular band rates for 13-inch 
bands on various row widths.
Table 2. —  Amount of Commercial Product 
T o Apply per Acre
Herbicide
12- to 14-inch bands over 40-inch rows Broadcast
Liquid® Granules*5Liquid® Granules*5
Corn
AAtrex
RamrodLasso
H- . . . .1 >/4 lb.2 lb. 7 lb. (20%) 16-1 qt. 5-10 lb. (10%)
2'/2- 3% lb.6 lb. 1/2-3 qt. 20 lb. 15-30 lb.
Knoxweed 2,4-D ester Eptam Sutan
1 16 pt. 7 1b. (14%)1 pt.° 316 lb. (20%) 2 qt. 20 lb.116 qt.° 10 lb.2 qt. 30 1b. (10%) 
2/3 gal. 40 lb. (10%)
Soybeans
AmibenTreflanLasso
2 qt. 10 lb. (10%) 
t i - i  qt. 5-10 lb. (10%)
1 }6 gal. 30 lb.16-1 qt. 10-20 lb. (5%) 1/2-3 qt. 15-30 lb.
SoloLoroxdVernamPlanavindPreforan
16-16 gal. 7-10 lb. (20%)16-% lb........... . . .  7-10 lb. (10%)*6-/a qt..........
1^3-2 qt..........
1 -1 /2  gal. 1-2 lb.1 */3-2 qt.
3A - 1 qt. 5-6 qt.
20-30 lb. 
20-30 lb.
a For broadcasting use 10 to 30 gallons of spray solution per acre for liquid formulations. For wettable powders use 20 to 30 gallons of spray per acre. _ _ t _ _ _b The amount of granules listed is for material with the indicated amount of active ingredients.c For a 2,4-D formulation containing 4 pounds acid equivalent per gallon. < _d Amount for light-colored silt loam. See label for rates on other soils.
Additional Information
Not all herbicides and herbicide combinations available 
for corn and soybeans are mentioned in this publication. 
Some are relatively new and still being tested. Some are 
not considered to be very well adapted to Illinois or are 
not used very extensively. For information on other 
herbicides refer to the most recent Illinois Custom Spray 
Operator’s Training School Manual available from Ento­
mology Extension, Natural History Survey, Champaign, 
Illinois 61820.
Table 3. —  Liquid and Granular Band Rates for 13-Inch 
Bands on Various Row Widths
Broadcast rate (gallons per acre)
40-inchrows 38-inchrows 36-inchrows 30-inchrows 20-inchrows
Liquid  (gallons per acre)
15 4.9 5.1 5.4 6.5 9.820 6.5 6.8 7.2 8.7 13.025 8.1 8.5 9.0 10.8 16.230 9.8 10.3 10.8 13.0 19.5
Granular {pounds per acre)
1 1.1 1.1 1.3 2.02 2.1 2.2 2.7 4.03 3.2 3.3 4.0 6.04 4.2 4.4 5.3 8.05 5.3 5.5 6.7 10.06 6.3 6.7 8.0 12.07 7.4 7.8 9.3 14.08 8.4 8.9 10.7 16.09 9.5 10.0 12.0 18.010 10.5 11.1 13.3 20.011 11.6 12.2 14.7 22.012 12.6 13.3 16.0 24.013 13.7 14.4 17.3 26.014 14.8 15.5 18.7 28.015 15.8 16.7 20.0 30.016 16.9 17.8 21.3 32.0
For information on weed control in small grains, forage 
crops, and minor crops, refer to “Agronomy Facts” avail­
able through your county extension adviser or from the 
Agronomy Department, University of Illinois, Urbana, 
Illinois 61801. Information on control of specific weed 
species is available in the following publications and in 
Agronomy Facts.
Copies of the following publications may be obtained 
from the Office of Publications, College of Agriculture, 
University of Illinois, Urbana, Illinois 61801, or from 
your county extension adviser.
Weeds of the North Central States. Circular 718. ($1.00) 
Prevent 2,4-D Injury to Crops and Ornamental Plants. 
Circular 808.
Controlling Johnsongrass in Illinois. Circular 827. 
Controlling Giant Foxtail in Illinois. Circular 828. 
Controlling Quackgrass in Illinois. Circular 892. 
Calibrating and Maintaining Spray Equipment. Circular 
837.
Controlling Poison Ivy. Circular 850.
Herbicide Guide for Commercial Vegetable Growers. 
Circular 907.
Using Preemergence Herbicides. Circular 932.
Controlling Weeds in the Home Garden. Circular 1051. 
Herbicides for Commercial Fruit Crops in Illinois. H 659. 
Color Chart for Estimating Organic Matter in Mineral 
Soils in Illinois. AG-1941.
Wild Hemp (Marijuana) : How to Control It. USDA 
PA-959.
Eradicating Marihuana Plants.
Poisonous Plants of the Midwest. SP24.
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Relative Effectiveness of Herbicides on Major Weeds
This chart gives a general comparative rating. Under unfavorable conditions some herbicides rated good or fair may give erratic or poor results. Under very favorable conditions control may be better than indicated. Type of soil is also a very important factor to consider when selecting herbicides. Rate of herbicide used will also influence results. G =  good, F =  fair or variable, and P =  poor.
Control for Soybeans Control for Com
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Grasses 
Giant foxtail G G G F-G G F G G P P
Grasses 
Giant foxtail F F-G G G F G G G G F P P
Green foxtail G G G G G G G G G G P PGreen foxtail G G G F-G G F G G P P
Yellow foxtail G G G G G G G G G G P P
Yellow foxtail G G G F-G G F G G P P
Barnyard grass G F-G G G F F F G G G P P
Barnyard grass G G G F-G F F G G P P
Crabgrass P F-G G G F G G G G P P P
Crabgrass G G G F-G G F G G P P
Fall Panicum P G G G F F F G G P P P
Johnsongrass
seedlings
F P-F P P P P G G P P Johnsongrass
seedlings P P P-F P P P P F F P P P
Wild cane 
Yellow nutsedge
Broadleaves 
Annual morningglory
F
P
P
P-F
F
P
P
P-F
P
P
P
P
P
P
P
P
P
F
G
P
F
G
F
F
P
P
F
P
P
F
Wild cane P P P-F P F P P F F P P P
Yellow nutsedge F P F F P P-F P-F F F F P P
Broadleaves 
Annual morningglory G F P F-G F-G P F-G P F-G G G G
Cocklebur P-F P F F P F P P G F Cocklebur F-G F P F-G F P F-G P F-G G G G
Jimsonweed P-F P F F F F P P p F Jimsonweed G G P G G P G P G G G F
Lambsquarter G F G G F F G F p F Lambsquarter G G F G G F G P G G G G
Pigweed G G G G G G G G p F Pigweed G F G G G G G G G G G G
Ragweed G P G G F G P P F F Ragweed G G P G G P G P G G G G
Smartweed F-G P G G G G P-F P P F Smartweed G G P G G P G P G G G P-F
Velvetleaf F P F F-G P F P F P P Velvetleaf F-G F P F F P F F F-G F F F
Prepared by M. D. McGlamery, associate professor of weed science, Ellery Knake, professor of weed science, and F, W. SHfe, professor of agron­
omy, University of Illinois, with the assistance of: George McKibben, professor of agronomy, and L. E. Gard, associate professor of soil conserva­
tion, both of Dixon Springs Agricultural Center; J. A. Tweedy, associate professor of plant industries, and George Kapusta, superintendent of plant 
research stations, both of Southern Illinois University, Carbondale; and Rodney Fink, chairman of the Department of Agriculture, Western Illinois 
University, Macomb. This guide is based in part upon research conducted by Loyd M. Wax, agronomist, USDA, and associate professor of weed 
science, University of Illinois. Reprinted from ILLINOIS AGRONOMY HANDBOOK. Issued in furtherance of Cooperative Extension Work, Acts of 
May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. JOHN B. CLAAR, Director, Cooperative Extension Service, Uni­
versity of Illinois at Urbana-Champaign.
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Herbicide Guide 1973
FOR COMMERCIAL VEGETABLE GROWERS
W e e d  g r o w t h  reduces vegetable growers’ income in 
the United States by millions of dollars annually as a 
result of lower yields, poorer quality, and added labor 
in harvesting and processing the crops.
This guide should be used together with the grower’s 
knowledge of soil types and the crop and weed history 
of the area to be treated. The decision of whether to 
use herbicides or other means of weed control depends 
in part on the severity of past weed infestations. In 
many instances mechanical control is needed in addi­
tion to herbicide use. Several herbicides may be sug­
gested for some crops. These herbicides have shown 
good control with no injury to the vegetables under 
test conditions. Not all herbicides cleared for use on a species are necessarily listed. Where the choice of more 
than one herbicide is suggested, the decision rests with 
the grower and is based on his knowledge of past weed 
infestation and cost of material. Where one herbicide 
will not control the weed spectrum present a combina­
tion of herbicides is suggested. When using an herbi­
cide for the first time, a small-scale trial is advised.These suggestions for chemical weed control in vege­tables are based on research at the Illinois Agricultural 
Experiment Station, the U.S. Department of Agricul­
ture, and other research institutions. The University
of Illinois and its agents assume no responsibility for 
results from the use of these herbicides, whether or 
not they were used in accordance with suggestions, 
recommendations, or directions of the manufacturer or 
any governmental agency.
Reading the label of the herbicide container is the 
most profitable time you spend in weed control. Use 
of the material and methods of use depend on registra­
tion of the herbicide by the federal Environmental 
Protection Agency (EPA). Do not use any herbicide 
unless the label states that it is cleared for the use on 
the crop to be treated.
Where mixtures of chemicals are applied the user 
will assume the responsibility for freedom from resi­
dues if such applications are not labeled by the EPA as a mixture.
Suggestions sometimes change during the growing 
season based on EPA clearances after date of issue. This circular is printed only once each year, and is 
therefore subject to change without notification.
Watch for notice of changes in EPA registration of herbicides (as they are identified by the EPA) in the Illinois Vegetable Farmer’s Letter. The Letter is 
available from the Department of Horticulture, Uni­
versity of Illinois, Urbana 61801.
PUBLICATIONS ABOUT HERBICIDE EQUIPMENT: The following publications may be obtained from your county exten­
sion adviser or the Office of Agricultural Publications, 123 Mumford Hall, Urbana, Illinois 61801. Circular 1047, “ Band 
Spraying Preemergence Herbicides’’; Circular 1038, “ Calibrating and Maintaining Spray Equipment”; and Circular 1008, 
“Calibrating and Adjusting Granular Row Applicators.”
N o t e : In the suggestions table on the following pages, the trade names of the herbicides are usually 
used. The list immediately below shows trade names and their corresponding common names.
C om m on nam e Trade nam e C om m on nam e Trade nam e C om m on nam e Trade nam e
alachlor ............... cyanazine......... ............................Bladex M CPB ..................... ...............Numerous
atrazinc ................. cy c lo a te ........... ..........................Ro-Ncet n a p ta la m ................. ................... Alanap
benefin ................. dalapon ............. . . .  Basfapon, Dowpon n i t r a l in ................... .................Planavin
bensulide ............. .......................  P refar D C P A ............... ......................... Dacthal n itro fe n ................... ....................... TOK
butylate ............... diphenamid . . . propachlor ............. ...................Ramrod
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USE THESE SUGGESTIONS IN 1973 ONLY
Crop H erbicide
R ate  of active 
in gredien t per  
acre actu a lly  
covered1
W eeds
controlled
B est tim e of app lica tio n  
{based on crop stage) R em arks, cau tions, lim ita tion s
Asparagus(seedlings) Amiben 3 lb.
Annuals Immediately after seeding Irrigation or rainfall after treatment will give maximum control.
Asparagus(established dalapon 5-10 lb.
Perennial grass End of harvest season following disking Apply when grass weeds are 3 to 4 inches tall. Direct spray under fern growth.
plantings) Telvar 3 lb. Annuals In spring before spears emerge and immediately following harvest
Apply Telvar after disking. Do not exceed 6 lb. per growing season.
Princep 3-4 lb. Annuals In spring and after harvest Apply after disking. Do not treat during last year in aspar­agus because of residue.
With Telvar and Princep— usually weed infestation will be reduced and spring application will be sufficient after first year.
Beans, lima and dry Amiben
2-3 lb. Broad spectrum of annual weeds Immediately after seeding Field may be rotary-hoed without destroying herbicide action. Do not feed foliage to livestock.
Treflan 0.5-0.75 lb. Annuals2(primarilygrasses)
Preplant soil application Incorporate with soil immediately
Plant crop immediately or within 3 weeks after application. Can be used up to 1 lb. on dry beans.
Beans, dry fluoridifen 3.5-4.5 lb. Broad spectrum of annual weeds Immediately after seeding Rainfall or irrigation needed soon after application
Do not follow treated crop in the same growing season with any crop except those stated on the container label. 
Do not use treated plants for feed or forage within 60 days of application.
Planavin 1-1.5 lb. Annuals(primarily grasses) Preplant soil application Incorporate with soil In Illinois higher rates of Planavin are usually needed to provide about the same control obtained with Treflan.
Beans, snap Eptam 3 lb. Annual grasses and nutgrass4 Preplant soil application Incorporate with soil immediately
Treflan 0.5-0.75 lb. Annuals2 (pri­marily grasses) Preplant soil application Plant crop immediately or within 3 weeks after application. Incorporate with soil immediately
fluoridifen 3.5-4.5 lb. Broad spectrum of annual weeds Immediately after seeding Rainfall or irrigation needed soon after application
Do not follow treated crop in the same growing season with any crop except those stated on the container label. 
Do not use treated plants for feed or forage within 60 days of application.
Dacthal 6-10 lb. Annuals3 (primarily grass) Immediately after seeding Do not feed treated plant parts to livestock.
Planavin 1-1.5 lb. Annuals(primarily grass) Preplant soil application Incorporate with soil In Illinois higher rates of Planavin are usually needed to provide about the same control obtained with Treflan.
Beets, garden Pyramin 4 lb. Annuals(primarilybroad-leaved)
Preemergence or after beets emerge and before weeds have 2 true leaves
Where grasses are a severe problem, use 4 lb. Pyramin +  4 lb. Ro-Neet.
Ro-Neet 4 lb. Annual grasses Preplant soil application Incorporate with soil immediately
Use a combination treatment with Pyramin to broaden control spectrum.
Preemergence — direct-seeded
BroccoliBrusselssprouts
Treflan 0.5-0.75 lb. Annuals2(primarilygrasses)CabbageCauliflower Dacthal 6-10 lb. Annuals3 (pri­marily grasses)
Preemergence — transplantedTreflan 0.5-1 lb. Annuals2(primarilygrass)
Planavin 1-1.5 lb. Annuals (pri­marily grass)
Preplant soil application Incorporate with soil immediately
Immediately after seeding
Preplant soil application Incorporate with soil immediately 
Preplant soil application Incorporate with soil
Stunting or growth reduction may occur at recommended rates under growth stress conditions.
Can also be used preemergence on transplants.
Transplant after application to 3 weeks later.
In Illinois higher rates of Planavin are usually needed tc provide about the same control obtained with Treflan.
Postemergence — direct-seeded or transplanted
TOK7 3-5 lb. Broad-leavedweeds8 One to 2 weeks after crop emergence or transplanting, while weeds are in seedling stage
Use wettable powder formulation to reduce injury poten­tial.
Carrots PreemergenceTreflan 0.5-1.0 Lb. Annuals2 Preplant soil incorporation Seed after application to 3 weeks later.
Lorox 1-1.5 lb.
(primarilygrass)
Annuals
Incorporate with soilimmediately
Preemergence Do not feed treated foliage to livestock or replant treatec
PostemergenceLorox 1-1.5 lb. Annuals Postemergence on carrots
area for 4 months. Can also be used on parsnips, but do no use on parsnips on sandy soil.
Do not feed treated foliage to livestock or replant treateconly after crop is 2-6 inches tall area for 4 months.
1 Based on active ingredients (actual amount of active herbicide in material or acid equivalent). Use lower rate on sandy soil and higher rate on clay an< loam soils. When using a band application over the row, adjust amount of material applied to the part of an acre treated. See Illinois Circular 1047.2 May not control ragweed and panicum. 3 May not control ragweed, smartweed, and velvetleaf. 4 May not control smartweed. 8 May not control smart weed and velvetleaf. 6 May not control crabgrass. 7 Use of 50% wettable powder is suggested for cabbage and horseradish. 8 May not control ragweed o chickweed. Grass control is sometimes marginal. 9 Do not use Alanap Plus, Solo, Whistle, or Amoco Soybean herbicide. These materials all contain Alana] plus another ingredient which may cause injury.
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R ate of active
in gredien t per
acre a ctu a lly W eeds B est tim e of app lica tio n
C rop H erbicide covered1 controlled {based on crop stage) R em arks, cau tion s, lim ita tion s
Carrots(continued)
PostemergenceTOK
chloroxuron
StoddardSolvent
3-5 lb.
4 lb.
60-80 gal.
Broad-leavedweeds8
Broad-leavedweeds
Annuals
While weeds are in seedling stage
After true leaves formed on carrots; before weeds are over one inch tall 
After 2 true leaves have appeared (do not apply to carrots or parsnips after they are inch diameter, since oily taste may result)
Can also be used on celery and parsley.
Do not apply within 60 days before harvest.
Most effective when sprayed on cloudy days or during high humidity, and when weeds are not more than 2 inches high. May not control ragweed. Do not apply within 40 days of harvest. Can also be used on celery, dill, parsnips, and parsley.
Corn, pop PreemergenceBladex 2.5-4 lb. Annuals Preemergence May injure crop on light sandy soil. Has been shown to
Postemergence2,4-D V i lb. Broad-leaved Postemergence
have less soil residue than AAtrex. 
Apply when corn is 3 to 10 inches tall.
Corn, sweet PreemergenceAAtrex 2-3 lb. Annuals, annual and perennial grasses6
Preemergence, apply no later than 3 weeks after seeding Shallow cultivation may improve weed control during dry weather
Grow corn a second year without AAtrex treatment. This chemical has a high soil residue. Do not plant other vege­table crops on a sprayed area until a second year of corn has been grown. Use AAtrex where quackgrass is a problem. Residue hazard decreased when banded or in combination with Ramrod or Sutan.
Bladex 2.5-4 lb. Annuals Preemergence May injure crop on light sandy soil. Has been shown to have less soil residue than AAtrex.
Lasso 2-2.5 lb. Annuals Preemergence Preplant incorporation may aid control of nutgrass. Do not apply in nitrogen solutions.
AAtrex 1.5 lb. Annuals and Preemergence or preplant See label for slightly higher rate of Lasso for preplant in­plus Lasso +  1.5 lb. perennialgrasses incorporated corporated.
Ramrod 4-5 lb. Annuals Preemergence Do not use on sandy soils.
AAtrex plus Ramrod 1.5 lb. +3 lb. Annuals and perennial grasses Preemergence Use to reduce AAtrex residue.
Sutan 3-4 lb. Primarily annual grasses Preplant soil application Incorporate with soil Use on sandy soil and where nutgrass is a problem.
AAtrex 1 lb. Annuals and Preplant soil incorporation Use where nutgrass is a problem and to reduce AAtrexplus Sutan 
Postemergence
+3 lb. perennial grasses Incorporate with soil immediately residue.
2,4-D(amine) H l b . Broad-leaved Postemergence Preferably, apply before corn is 6 inches tall. If corn is over 12 inches reduce rate to lb.
AAtrex 2 lb. Annuals, annual and perennial grasses6
Directed spray 3 weeks after emergence Can be combined with crop oils for postemergence applica­tion as an emergency measure. This may increase residue to following year. Preemergence use preferred. Do not graze or feed treated foliage for 21 days after treatment.
CucumbersMuskmelonsWatermelons
Alanap9 3-5 lb. 
3-3.5 lb.
Annuals4 Immediately after seedingor transplanting
After transplanting or vining
Prefar 4-6 lb. Annuals(primarilygrasses)
Preplant soil incorporation Incorporate with soil immediately
Prefar 3-4 lb. Grasses and Preplant soil incorporationplus Alanap9 +2-3 lb. broadleaves for Prefar; Alanap as an immediate post seeding application
Do not use on cold soil. Rainfall or irrigation after treat­ment gives maximum control.
Use granular form. Keep away from foliage. Apply to soil after weeds have been removed.
Is primarily a grass killer. May not control lambsquarter. Consult label for sensitive crops within 18 months after application. Prefar can be used in rotation only with toma­toes, broccoli, Brussels sprouts, cauliflower, and lettuce, within 18 months of application.
Has value for broad spectrum weed control. Consult label for sensitive crops within 18 months after Prefar applica­tion. Has EPA approval as a tank mixture.
CucumbersMuskmelons Vegiben 2E (2E for­mulation 
only)
1.5-2 lb. Broad spectrum of annual weeds
Immediately after seeding This ester form of chloramben may leach less readily in sandy soils. Above 1.5 to 2 lb. per acre injury chances in­crease during moist soil conditions. On many Illinois soils this rate may not be sufficient for adequate weed control. Vegiben 2E may be considered for use with Prefar (in place of Alanap) as a combination treatment.TRIAL USE IN 1973.
Eggplant Dacthal 6-10 lb. Annuals3 (pri­marily grass) Immediately after transplanting
Horseradish TOK7 3-5 lb. Broad-leavedweeds8 Before weeds are 1 inch tall Will not consistently control weeds over 1 inch tall. Some emerging annual grass may be controlled by this treatment. Lower rate will control seedling purslane.
Lettuce Balan 1.5 lb. Annuals Preplant soil incorporation Incorporate with soil immediately
Is primarily a grass killer. Seed after application to 3 weeks later. Do not plant wheat, barley, rye, grass, onions, oats, beets, or spinach for 12 months after application.
Onions PreemergenceDacthal 6-10 lb. Annuals3(primarily Immediately after seeding or transplanting May not kill smartweed or common ragweed. Can be used on seeds, sets, or seedlings. Use only on mineral soils. Usegrasses) lower rates on sandy soils.
(See footnotes on page 2.)
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C rop
R ate of active 
in gredien t per  
acre actu a lly  
H erbicide covered1
W eeds
controlled
B est tim e of app lica tio n  
(based on crop stage) R em arks, cautions, lim ita tion s
nions;ontinued)
PreemergenceRandox
PostemergenceTOK
chloroxuron
Furloe
4-6 lb. 
3-4 lb.
4 lb.
3-6 lb.
Annuals6(primarilygrasses)
Broadleaf weed control
Broad-leavedweeds
Broadleaf control(especiallysmartweed)
Just before onions emerge
When weeds are in seedling stage and not over 1 inch tall
After 2 to 3 onion leaves have formed, before weeds are over 1 inch tall 
On seeded onions: loop stage or after 3- to 4-leaf stage
Use on muck soils. Heavy rainfall may reduce stand. Very effective on purslane and pigweed.
Use a single application of E.C. or W.P. per growing season. Do not apply E.C. until onions are in the 2-3 leaf stage. 
Preem ergence use of TOK with heavy rainfall may reduce stand.
Do not apply within 30 days of harvest. Tenoran used in combination with Furloe or the insecticide diazinon may cause injury. See container label for precautions.
In the later sprays, direct at base of onion plant. If more than one application is applied do not exceed 6 lb. per acre for the season. Use lower rates in  cool, w et weather. Use no later than 30 days before harvest.
'eas Ramrod 4-4.9 lb. Annuals Preemergence Do not use on sandy soil.
Treflan 0.5-0.75 lb. Annuals2 Preplant soil incorporation Incorporate with soil immediately
Seed after application to 3 weeks later. Some reduction of growth and stand reduction possible under stress.
MCPB 1 lb. Broad-leaved weed and Canada thistle
When peas are 3-7 inches tall and no later than 4 nodes prior to pea blossom
May delay maturity 1 to 4 days. Use at least 20 gal. of water per acre. Do not feed vines to livestock.
'otatoes,rish Eptam 3-5 lb. Annual grasses and nutgrass4 Drag-off treatment at emergence or preplant soil application Incorporate with soil immediately
Use lower rate on sandy soil.
Treflan 0.5-1 lb. Annuals2(primarilygrasses)
Drag-off treatment at emergence Use a light incorporation.
Lorox 1-2 lb. Annuals At very start of potato emergence Plant tubers at least 2 inches deep. Do not replant treated area to other crops for 4 months after treatment. May in­jure crop on light sandy soil.
chlorbromuron 2-3 lb. Annuals At very start of potato emergence May injure crop on light sandy soil. Do not harvest im­mature potatoes. Do not plant crops other than field corn, potatoes, or soybeans for 6 months after applying. TRIAL USE IN 1973.
dalapon 71b. Quackgrass Before plowing in spring; wait 4 days before plowing and planting
Not for fields intended for red-skinned varieties or White Rose. Do not plant potatoes for 4 weeks.
'otatoes,veet Dacthal 6-10 lb. Annuals3 (pri­marily grasses) Immediately after planting May not control smartweed or common ragweed. Preferred on sandy soil.
Amiben 3 lb. Annuals Immediately after planting Preferred on loam soils. Do not feed foliage to livestock.
pinach Furloe 1-3 lb. Annuals Immediately after seeding Use 1 lb. if the temperature is below 60°.
quash’umpkins Amiben 3-4 lb. Annuals As soon after seeding as possible Use on loam soils.
quash Prefar 4-6 lb. Annuals (pri­marily grasses) Preplant soil application Incorporate with soil immediately
Is primarily a grass killer. May not control lambsquarter. Consult label for sensitive crops within 18 months after application. Use in combination with Alanap as suggested for cucumbers.
'omatoes,irect-seeded Paarlan 1-2 lb. Annuals(primarilygrasses)
Preplant soil application Incorporate with soil immediately
Plant crop immediately or within 2 weeks of application. Some reduction of growth may be possible under growth stress conditions or if rates are higher than suggested for soil type.
Dymid,Enide 4-6 lb. Annuals Preemergence Do not plant other food crops on treated areas for 6 months. If used under dry soil conditions, a shallow (1 inch) in­corporation as a preplant treatment may improve weed control.
omatoes nd Peppers, Vegiben 3-4 lb. Annuals Wait 3 days after transplanting to apply Use granular formulation only. Do not use on sandy soils.-ansplanted Treflan 0.5-1 lb. Annuals2 (pri­marily grasses) Preplant soil application Incorporate with soil immediately
Some reduction of growth may be possible under growth stress conditions or if rates are higher than suggested for soil type.
Planavin 1-1.5 lb. Annuals (pri­marily grasses) Preplant soil application Incorporate with soil In Illinois higher rates of Planavin are usually needed to provide about the same control obtained with Treflan.
(See footnotes on page 2.)
Storage of Pesticides and Containers
Keep pesticides and containers in a separate building, room, or enclosure used only for this purpose. Such buildings or rooms should >e dry, ventilated, and locked. Fence outside storage areas to protect children and animals and to discourage pilferage. CAUTION: Do lot store weedkillers, herbicides, or defoliants in the same room with insecticides. Chlorate salts can create a fire or explosion hazard. Re- nove only the pesticides needed for one day’s operation and return empty containers — and any unused pesticide — to the storage area ach day.
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CIRCULAR 1051
CONTROLLING  
i W E E D S  
in the 
H O M E  
G AR D EN
The following publications contain more de­
tailed information on weed control and other 
gardening subjects. These publications can be 
obtained from your local extension adviser or 
from the listed source.
OFFICE OF AGRICULTURAL PUBLICATIONS, 123 
MUMFORD H A L L , URBANA, ILLINOIS 61801:
Prevent 2,4-D Injury to Crop and Ornamental 
Plants, Circular 808
Lawn Weeds: Identification and Control,
Circular 873
Illinois Vegetable Garden Guide, Circular 882 
Soil Disinfection, Circular 893 
Insecticide Recommendations for the Home­
owner, Circular 900 (revised annually) 
Herbicide Guide for Commercial Vegetable 
Growers, Circular 907 (revised annually) 
Growing Small Fruits in the Home Garden, 
Circular 935
Growing Tomatoes at Home, Circular 981 
Home Orchard Pest Control, Circular 1001 
Mulching Vegetables, Circular 1009
OFFICE OF INFORMATION, EXTENSION SERVICE, 
U .S . DEPARTM ENT OF AGRICULTURE, W A SH IN G ­
TO N, d .c . 20250:
Mulches for Your Garden, USDA Home and 
Garden Bulletin 185
Selected Weeds of the United States, Agricul­
ture Handbook 366 ($4.00)
DEPARTM ENT OF HORTICULTURE, 124 MUMFORD  
H A LL , URBANA, ILLINOIS 61801 :
Herbicides for Commercial Fruit Crops, H-659 
(revised annually)
University of Illinois at Urbana-Champaign
College of Agriculture 
Cooperative Extension Service
This circular was prepared by H. J. Hopen, extension hor­
ticulturist, University of Illinois at Urbana-Champaign. It 
replaces VG-4, “Weed Control in the Vegetable Garden.”
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A weed is a plant growing where it is not 
wanted. Weeds compete with desirable plants 
for water, soil nutrients, sunlight, and gaseous 
components of the air needed for growth. Many 
weeds also harbor diseases and insects that may 
attack plants around the home.
Three general methods of weed control can be 
used in the home garden: ( 1) cultivation and 
mechanical removal (hoeing, pulling, etc.) ; (2 ) 
mulching (smothering of weeds) ; and (3) herbi­
cides (weed killers).
C U L T IV A T IO N  AND M ECHANICAL REM OVAL
Cultivation and mechanical removal is the 
safest and most common method for controlling 
weeds in small home gardens. Since only those 
weeds that are actually present can be controlled, 
the process must be repeated several times 
throughout the growing season. It may be diffi­
cult to control weeds adequately during vacations 
or busy work periods with this method.
Weeds should be shaved off with a sharp hoe 
while gently breaking up the crust. Deep tillage 
causes severe injury to many shallow-rooted 
plants and helps place a fresh supply of weed 
seeds in position to germinate. Keeping equip­
ment sharp and in good condition will help re­
duce injury to desirable plants. Hoe carefully 
around your plants and hand pull weeds close to 
the plants.
Weeds can be controlled by wheel and hand 
hoes in smaller areas or by power equipment 
such as rototillers and garden-type tractors in 
large gardens. This equipment should be set 
shallow when used in a garden for weed control.
M ULCH ING
Mulching controls weeds by preventing light 
from reaching the weed seedlings. This method 
will control annual weeds — those that ger­
minate from seed each year for several weeks. 
Perennial weeds (those that sprout each year 
from below-ground plant parts) usually must be 
removed by mechanical means.
O rgan ic M u lch es
The organic materials most frequently used 
for mulching include plant residues such as straw 
or hay (free of weed seeds) ; crushed corncobs; 
various nut hulls; leaf and grass composts; peat; 
wood products such as sawdust, wood chips, 
shredded bark, and shavings; and well-rotted 
animal manures. To function as an effective 
mulch, these materials should be applied at a 
depth of about 4 to 6 inches.
Natural mulch materials may require consid­
erable hand labor for application. Most organic 
materials are bulky and must be hauled to the 
place of use. This is not a serious problem for 
small gardens.
Organic mulches return organic matter and 
some plant nutrients to the soil and improve soil 
tilth as they decompose. Added benefits are pre­
vention of soil compaction, conservation of soil 
moisture, erosion control on slopes, cooler sum­
mer soil temperatures, and the added attractive­
ness of the garden. Mulches such as colored 
stones and decorative barks are available for 
flower and ornamental plantings.
When organic materials are used, you may 
need to add nitrogen fertilizer to prevent a de­
ficiency of nitrogen in the mulched crop. With 
legume mulches (alfalfa or clover), however, 
excess nitrogen is released during decomposition.
O R G A N I C  M U L C H
N I T R O G E N  R E Q U I R E D  
F O R  D E C O M P O S I T I O N
M A T E R I A L (pounds per ton of mulch)
C o c o a  pods 6.0
Corncobs, ground 22.5
Hay, grass 7.6
Peanut hulls 8.5
Sawdust, fresh 26.0
Wheat straw 17.6
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Synthetic Mulches
Common synthetic mulches include polyethyl­
ene, paper, paper-polyethylene combinations, 
wax-coated papers, and aluminum and steel foils.
Polyethylene film is used in a thickness of 1 to 
IV2 mils (0.001 inch =  1 mil) and a width of 
3 to 6 feet. Black polyethylene is preferable for 
the home vegetable garden because it prevents 
light from reaching the weed seedlings. It is 
generally not practical to use transparent poly­
ethylene because weed problems develop under 
the polyethylene.
Press the edges of the mulch down into fur­
rows and cover firmly with soil. Do not throw 
excess soil on top of the mulch.
A push-type, one-wheel cultivator works well 
to open and close furrows. The mulch may also 
be installed simply by covering the edges with a 
rake or shovel. It is better to apply synthethic 
mulches in crop rows rather than attempting to 
cover the entire area. The area between the rows 
of polyethylene mulch must be carefully culti­
vated and hoed.
The advantages of polyethylene mulching in­
clude moisture conservation, increased spring soil 
temperatures, and keeping edible aboveground 
plant portions clean.
often be impractical and expensive to buy the 
several herbicides that would be needed.
Application methods must be carefully con­
trolled when a herbicide is used on small areas. 
The tendency is to apply additional amounts if 
the quantity measured out “looks” as if it is not 
enough. C h e c k  r a te s  o f  m a te r ia l  to  u se  a n d  a p ­
p l i c a t io n  t e c h n iq u e s  o n  th e  c o n ta in e r  la b e l  v e r y  
c a r e f u l ly .  A p p l i c a t io n s  m u s t  b e  a c c u r a te  a n d  u n i­
f o r m .  E x c e s s iv e  a m o u n ts  m a y  c a u se  in ju r y  to  th e  
p r e s e n t  o r  s u b s e q u e n t  c r o p s .
If a gardener is unwilling to remove weeds by 
hand in the home garden, Dacthal, Amiben, or 
Treflan can be used on several species. These 
herbicides may not be the most effective for a 
large planting of the individual fruit or vegetable 
species. Herbicides for large plantings of individ­
ual species are listed in the commercial growers’ 
recommendations (see Circular 907 or H-659).
Herbicides may be sold under several trade 
names. If you cannot identify the trade names 
on the container, look for the common name or 
chemical name on the label. The trade names 
listed in this circular are for products commonly 
used in Illinois. Products of identical content 
marketed under other trade names may be 
equally acceptable.
HERBICIDES
It is not a good practice to use herbicides in 
small ornamental and vegetable gardens contain­
ing several crop species because different flowers, 
vegetables, and weeds vary in their tolerance to 
herbicides. Some herbicides may remain in the 
soil longer than one growing season, and may kill 
or injure some species the following year (espe­
cially if excessive rates are used). Ideally, a spe­
cific herbicide should be used for each crop 
species, but most people have small areas of 
several species in their gardens, and it would
T R A D E COMMON
N A M E NAME C H E M I C A L  N A M E
Dacthal DCPA dimethyl 2,3,5,6- 
tetrachloroterephthalate
Treflan
Preen
trifluralin a , a , a -  trifluoro-2,6
dinitro-N-N-dipropyl-
p-toluidine
Amiben
Vegiben
Weedone
Garden
Weeder
chloramben 3-amino-2,5-dichloro 
benzoic acid
Dowpon dalapon 2,2 dichloropropionic acid
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Dacthal
Dacthal is a preemergence (before the weeds 
emerge) herbicide that must be applied to weed- 
free soil. It controls very small weed seedlings 
soon after the weed seeds germinate. The herbi­
cide action is most effective if rainfall occurs or 
the soil is irrigated within 2 to 3 days after appli­
cation of the herbicide.
Dacthal is available as a 75 percent wettable 
powder that can be used for large garden areas 
and as a 5 percent granular material for smaller 
areas. This material can be used for annual grass 
control in lawns, on a number of species of 
flowers, and on strawberries, broccoli, brussels 
sprouts, cauliflower, cabbage, dry and snap 
beans, cucumbers, squash, melons, collards, kale, 
mustard greens, turnips, garlic, onions, potatoes, 
sweet potatoes, yams, tomatoes, eggplants, and 
peppers.
D o  n o t  u se  Dacthal on beets, bugle weed, 
button pink, carnation, geum, germander, me- 
sembryanthemum, pansy, phlox, sweet william, 
and telanthera.
A one-time application to all species is not 
always possible in a garden of flowers or vege­
tables because some plants are susceptible to 
injury in early-growth stages. It is preferable to 
use Dacthal at seeding or transplanting time. 
When this is not possible, the weeds should be 
removed and Dacthal applied to prevent further 
weed development. Consult the container label 
for the appropriate application time.
Dacthal is effective in controlling annual 
grasses that are a problem in the spring. Those 
broadleaf weeds that escape control should be 
mechanically removed.
Dacthal is the best m u l t i - p u r p o s e  herbicide for 
home-garden use.
Treflan
Since Treflan is used in soybean culture in 
Illinois, it is widely available. It can be purchased 
as a liquid with 4 pounds of active ingredient per 
gallon for large garden areas or as a 1.47 percent 
or 5 percent granular for smaller areas.
Treflan can be used for weed control in green, 
lima, and dry beans, broccoli, brussels sprouts, 
cabbage, cauliflower, carrots, kale, mustard 
greens, okra, peppers, tomatoes, and turnip 
greens, or in growing apricots, cherries, grapes, 
peaches, and plums. Established trees, some 
ornamentals, and many established flowers will 
tolerate Treflan. D o  n o t  u se  on ground covers, 
sweetcorn, strawberries, bramble fruits, or blue­
berries, since injury may result.
Treflan must be mixed with or watered into 
the soil to prevent loss of the chemical from the 
soil surface. A rototiller or similar equipment 
should be used to mix Treflan with the soil to a 
3- to 4-inch depth. When it is impractical to mix 
Treflan with the soil mechanically, all germi­
nated and growing weeds should be removed 
and the herbicide carried into the soil through 
rainfall or sprinkle irrigation.
The amount of Treflan to use is correlated 
very closely with the type of soil. The appropriate 
amounts are shown on the container label.
Treflan is quite effective on annual grasses, 
but many broadleaf weeds will need to be me­
chanically removed.
Amiben
Amiben is also available to many farmers 
because it is used in soybean culture. It should 
be applied to the soil surface before weed seeds 
germinate. The herbicide action is most effective 
if rainfall occurs or the soil is irrigated 2 to 3 
days after application of the herbicide.
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Amiben is available as a liquid with 2 pounds 
of active ingredient per gallon for large garden 
areas and as a 1.3 percent or 10 percent granular 
material. It can be used on seeded asparagus, 
lima beans, green beans, muskmelons, pumpkins 
and squash, cucumbers, sweet potatoes, and 
transplanted tomatoes and peppers. D o  n o t  u se  
on other vegetable or fruit crops.
As indicated on the container label, a number 
of annual flowers and established shrubs will 
tolerate Amiben. Amiben controls a wider range 
of annual grass and broadleaf weeds than 
Dacthal or Treflan, but it is not as effective on 
purslane (often a problem in home gardens).
Amiben should not be used on gardens in 
light sandy soil.
Soil Sterilants
Herbicides used to eradicate weeds that volun­
teer through cracks in sidewalks, patios, drive­
ways, or along fences are known as soil sterilants. 
D o  n o t  u se  these materials where they can pos­
sibly be carried by water or wind movement into 
lawns or gardens. Most grass weeds will be con­
trolled with Dowpon, a relatively safe edging 
and border control material.
If a garden area becomes contaminated with 
a persistent herbicide or a soil sterilant, this 
area can be decontaminated by applying acti­
vated carbon to inactivate the herbicide.
PRECAUTIONS
General
Phenoxy herbicides (2,4-D, 2,4,5-T, and sil- 
vex) are used for control of broadleaf weeds. 
Most flowers, shrubs, small fruits, tree fruits, and 
vegetables are susceptible to injury by phenoxy 
herbicides. When applying these materials to 
grass, be sure that spray, drifting spray, or fumes 
do not reach susceptible plants.
Use the forms of the phenoxy herbicides 
(amine and sodium or lithium salts) that are less 
volatile and do not drift as easily, and apply 
under as calm conditions as possible. A sprayer 
used to apply phenoxy herbicides on grass should 
not be used to apply other pesticides on gardens. 
N e v e r  u se  a phenoxy-contaminated sprayer on 
desirable broadleaf plants. Phenoxys cannot be 
cleaned out of sprayers thoroughly enough to 
avoid injury to broadleaf plants. For further pre­
cautions, see Circular 808.
Disposal of Pesticide Containers 
and Surplus Pesticides
U s e  p e s t i c id e s  s a f e ly  — r e a d  th e  la b e l . If pesti­
cides are handled or applied improperly, or if 
unused parts are disposed of improperly, they 
may be injurious to humans, domestic animals, 
desirable plants, pollinating insects, and fish or 
other wildlife, and they may contaminate water 
supplies. Use pesticides only when needed and 
handle them with care. Follow the directions and 
heed all precautions on the container labels.
Store all pesticides in a cool, dry, locked stor­
age area so that they are not accessible to chil­
dren, irresponsible persons, and animals. Do not 
dispose of pesticides through sewage systems. 
Haul them or have them hauled to a sanitary 
land fill for burial.
N e v e r  place pressure cans on a stove or heater 
or near any source of heat that might exceed 
120°F. Store in a cool place — not in the hot 
sun. Have empty pressure cans hauled away and 
buried by experienced disposal crews. D o  n o t  
in c in e r a te .
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1973 Suggested 
F ungicide 
G uide
Fungicide Guide for 
COMMERCIAL 
VEGETABLE GROWERS
Vegetable fungicide tolerances and intervals approved 
by the Food and Drug Administration and the Environ­
mental Protection Agency as of January 1, 1973 are 
presented in this publication. The tables on pages 2 and 
3 give the tolerances in parts per million (ppm) and the 
number of days between the last application at normal 
rate and the harvest o r they give the date of last applica­
tion that will keep residues within tolerances set by the 
FDA.
The listing of a chemical for a crop does not neces­
sarily constitute recommendation for control of a disease 
on that crop by the Illinois Cooperative Extension Ser­
vice or the Agricultural Experiment Station. Specific 
recommendations are given on pages 4 to 7.
In some instances a tolerance (ppm) has been set 
but a definite interval has not been established. The 
absence of an interval does not necessarily mean that the 
fungicide may not be used on that crop. Use of the 
fungicide would require such restrictions as “do not 
apply after first blooms appear” or “do not apply after 
edible parts form.”
In a few cases the interval and dosage have been 
established, but the allowable ppm residue has not been
determined. Here again this does not mean that the 
fungicide may not be used on that crop. It does mean, 
however, that until a tolerance is established it must be 
considered to be zero. Zero tolerances are reviewed each 
year. Some are cancelled as the manufacturer supplies 
the EPA with additional data.
Growers must follow a disease control program that 
will assure the production of vegetables with no excessive 
fungicide residues. Vegetables marketed with residues 
exceeding FDA tolerances may be injurious to con­
sumers, may be confiscated, and may cause the grower 
to be brought to court.
G r o w e r s  h a v e  n o th in g  to  fe a r  f r o m  th e  la w  so long as 
they use fungicides and other pesticides according to the 
current label only on the c ro p s  s p e c if ie d , in the a m o u n ts  
s p e c if ie d , and at the tim e s  sp e c if ie d . The safe grower 
keeps a record of the products and trade names used, 
the percentage of active ingredients, dilutions, rates of 
application per acre, and dates of application. The 
record sheet provided on page 8 is a convenient place to 
keep such information.
This circular will be revised each year. Be sure you 
have the most up-to-date copy.
Prepared b y  Malcolm C. Shurtleff, Edw ard E. Burns, and T. H. Bowyer, Department of Plant Pathology
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
Urbana, Illinois Circular 999 December, 1972
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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FUNGICIDE USES FOR VEGETABLES, APPROVED BY THE EPA, JANUARY 1, 1973" “
Crop
Amobam, 
4-25 ppm, Z, 
7-45 ppm, M
ri * /T-k\ Chloro- Captan (D) (h
(See ppm below) „ , . , 5ppm
Folpet, 
15-50 ppm
Maneb, 
4-10 ppm
M aneb & Zn ion0 
(See ppm below)
Zineb, 
4-25 ppm
Ziram, 
7 ppm
Asparagus root dip Ad (0.1 ppm), A Ad, ph
Beans (dry, lima, 
snap)
(7-Z, 4-M )e (25 ppm), pp, 0 e 7, B 0e 7, D 4(snap)
Beet, garden (2 ppm-root, 100 
ppm-green),0, pp
7 (tops) 7 (tops)
Broccoli (7-Z, 3-M-wash) (2 ppm), pp 0e 3 or trim 
and wash
7 7
Brussels sprouts (7-Z, 0-M) (2 ppm), pp 0 0 7 0
Cabbage (7-Z, M) (2 ppm), pp 0 7 7 7
Cantaloupe
(muskmelon)
(5-Z, M) (25 ppm), 0, phd, 
PP
0 (17 ppm), 0 (4 ppm), 5 (0 ppm in edible 
parts), 7e
(4 ppm), 5 0
Carrot (7-Z, 0-M) (2 ppm), 0 0 0 (2 ppm) 7, B (tops) 7 (tops) 7(tops)
Cauliflower (7-Z, M) (2 ppm), pp 0 0 7 7
Celery (14-Z, M) strip (50 ppm), 0, pb 
and wash
7 (50 ppm), 7 (5 ppm) strip 
and wash, 14
(5 ppm), 14 (5 ppm) 0 (strip 
strip and and wash) 
wash, 14
Chinese cabbage 7
Corn, sweet and pop (0-Z, M ), B (2 ppm-no husks), 
10, B, pp
14, B 0, B(cob 
and kernels)
(15 ppm), 7 (0.1 ppm) 
40, B, D
Cucumber (5-Z, M) (25 ppm), 0, ph, pp 0 (15 ppm), 0 (4 ppm), 5 (4 ppm), 5 (4 ppm), 5 0
Eggplant (25 ppm), 0, ph, pb 0 0 0
Endive, escarole (7-Z, M) 7 and wash (10 ppm), 10
Kale, collard (2 ppm), pp 7 and wash 7 0
Kohlrabi 0 (half grown) 7
Lettuce (head: 5-Z, 7-M) (100 ppm), 
(leaf: 10-Z, M) 0, pp
(50 ppm) 7 (strip and 
wash)
(10 ppm), 10
Mustard greens (2 ppm), pp 7 and wash 7
Onion (7-Z, green- 
0-M)
(50 ppm green, 
25 dry), 0, ph
. . (15 ppm dry) 0 
(50 ppm green), 0
(0.5 ppm dry), 7 7 (green) 0(dry)
Pea (2 ppm), pp 0, B 10, pp, D 7
Pepper soil drench (25 ppm), 0, 
pb, pp
0 0 0
Potato, Irish'1 0-M (25 ppm), 0, ph 0 (0.1 ppm), 0 (0 ppm), B 0 and seed, D
Pumpkin (25 ppm), 0 0 (15 ppm), 0 0 (4 ppm), 5 0
Radish 0 0
Rhubarb (25 ppm), 0 0 # . . .
Spinach (10-Z, M-wash' (100 ppm), 0, pp 7 and wash (10 ppm), 10 0
Squash (0-Z, M) (25 ppm), 0, pp 0 (15 ppm), 0 (4 ppm), 5 (4 ppm), 5 0 0
Sugar beetd (10-M ), B 0 '45 ppm), 10, B (65 ppm tops), 14, 
(2 ppm-roots), 10, B
(4 ppm), 5
Swiss chard 0 7
Tomato (5-Z, M ), 5 (25 ppm), 0, pp 0 (25 ppm), 0 (4 ppm), 5, C (4 ppm), 5 (4 ppm), 5 0
Turnip, rutabaga (2 ppm), pp 7 and wash (0-root,
7-tops)
0
Watermelon (25 ppm), 0, pp (15 ppm), 0 (0 ppm edible 
parts), 0°
0 0
fl No tolerances have been set for these fungicides on dill, horseradish, okra, parsley, and parsnip. b The following abbreviations are used:A =  Post-harvest application to ferns only or to young plantings that will not be harvested.B =  Do not feed treated tops or forage to dairy animals or animals being finished for slaughter.G =  To avoid damage, do not use on tender young plants.D — Do not use treated seed for feed or food.M — Maneb.Z =  Zineb.pb =  Plant bed treatment, ph =  Post-harvest spray or dip. pp =  Preplant soil treatment.c Maneb and zinc ion are sold as Dithane M-45 and Manzate 200.d Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots. e Number indicates number of days between last application and harvest; 0 =  up to harvest.
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LABEL INFORMATION O N  FUNGICIDES OF LESS GENERAL USE
Fungicide (tolerance) Crops and use restrictions Fungicide (tolerance) Crop and use restrictions
benomyl,
Benlate
Botran
Copper, fixed, neutral, 
and basic (including 
Bordeaux mixture)
Dexon
Difolatan
Dinocap (Karathane)
Nabam, 17-22% 
liquid (1-60 ppm)
Beans —  gray mold, white rot; apply at 
25-50% bloom and again at peak bloom. 
Do not apply within 14 days of harvest. 
Do not graze or feed treated vines. Cu­
cumber, melons, squash —  anthracnose, 
gummy stem blight, powdery mildew; 
apply when vines begin to run or when 
disease first appears. No time limitation.
Greenhouse tomato —  to harvest. Do 
not drench seedlings or newly set trans­
plants. Carrot —  post-harvest dip or 
spray, see label; Garlic, Onion —  soil 
application before seeding or spray to 
soil around sets or bulbs. Do not plant 
spinach as follow-up crop in treated soil. 
Leaf lettuce (greenhouse) —  14 days'* 
(do not apply to wilted plants or seed­
lings). Celery —  7 days; Cucumber 
(greenhouse)— see label; Rhubarb 
(greenhouse)— 3 days; Irish potato 
—  14 days (do not feed to livestock); 
Sweet potato —  plant bed treatment. 
Note: Do not plant tomatoes as a follow­
up crop in treated soil. Post-harvest 
spray or dip as directed.
Exempt if used with good agricultural 
practices. Not exempt if used at time of 
or after harvest. See label.
Cleared only for seed-treatment use on 
Beans, Beets, Corn, Cucumbers, Peas, 
Spinach, Sugar beets. Do not use treated 
seed for food, feed, or oil. Slurry seed 
treatment for planting in light soils or 
soils high in clay or organic matter.
Irish potato —  no-residue basis; no limi­
tations on time before harvest is re­
quired. Com —  seed treatment only. 
Do not use for food or feed, or with oil.
Cantaloupe (Muskmelon), Cucumber, 
Honeydew melon, Pumpkin, Squash, 
Watermelon —  7 days.
Used with iron, manganese, or zinc 
salts, the tolerances for ferbam, maneb, 
or zineb apply. As with zineb, Beans, 
Beets, Broccoli, Cabbage, Carrots, Cau­
liflower, Kale, Lettuce (leaf), Mustard 
greens, Spinach, Squash (summer), 
Swiss chard, and Turnip have 7-day 
limitations. Head lettuce has a 5-day 
limitation. Cantaloupe, Com, Cucum­
ber, Eggplant, Peppers, Tomatoes, and 
Watermelon have no time limitation. 
Corn, however, can not be used as 
forage or fodder. Asparagus can only 
be treated after harvest. As a Potato 
seed-piece dip, plant immediately after 
drying.
Nabam, 93% WPb 
(Dithane A-40)
Oxyquinoline sulfate 
(Fulex A-D-O, 
Sunox, Wilson’s 
Anti-Damp)
Polyethylene polymer 
(Polyram) (Oppm)
PCNB (Terraclor, 
Brassicol, Fungiclor) 
(0 ppm)
Sodium dimethyldithio- 
carbamate (Sodam)
Streptomycin
Sulfur, lime, and 
lime-sulfur
Thiram, TM TD  
(7 ppm)
Used with iron, manganese, or zinc 
salts, tolerances for ferbam, maneb, or 
zineb apply. Celery —  strip and wash. 
Treated Potato seed-pieces, should not 
be used for feed. Cantaloupe, Corn, Cu­
cumber, Tomato,  ^ and Watermelon can 
be treated to harvest. Lettuce heads 
have 5-day limitation. Beans (lima, 
snap), Beets, Broccoli, Cabbage, Carrot, 
Cauliflower, Kale, Lettuce, Mustard 
greens, Onion (green), Spinach, Squash 
(summer), Swiss chard, and Turnips 
have 7-day limitation.
Soil treatment. Preplanting or as seed­
lings emerge. (1 oz. of 67.5% sol. in 20 
gal. water. Apply 1 qt./sq. ft.)
Cantaloupe, Celery, Cucumber, Potato, 
Sugar beet, Tomato — no time limita­
tions; Potato —  seed-piece treatment. 
Do not feed Sugar beet tops to meat or 
dairy animals; Celery —  strip, trim, and 
wash. Post-harvest application to As­
paragus ferns.
Beans —  base of plants before blossom­
ing, soil and seed treatment at planting, 
or foliar spray. Do not feed treated 
Bean vines to livestock. Broccoli, Brus­
sels sprouts, Cabbage, Cauliflower — 
transplant solution (% pint per plant) 
or row treatment before transplanting; 
Lettuce (head) — band treatment when 
plants 2-3 inches tall; then 10 and 20 
days later; Pepper, Potato, Tomato — 
soil treatment at or before planting; 
Tomato (greenhouse)— transplant so­
lution (Vz pt. of 0.2% per plant); Garlic 
—  soil and seed treatment at planting.
Used with ferric or zinc sulfate. See 
Ferbam or Ziram.
Celery, Pepper, Tomato — plant beds 
only (200 ppm spray); Potato — seed- 
piece treatment only (100 ppm dip or 
dust). Soak cut seed pieces 30 min.
Exempt when used with good agricul­
tural practices. See label.
Onion —  Furrow treatment; Celery — 
7 days (strip trim, and wash); Sweet 
potato —  preplant root dip. Seed treat­
ment: Beans, Beets, Broccoli, Brussels 
sprouts, Cabbage, Cantaloupe, Carrot, 
Cauliflower, Corn, Kale, Collard, Cu­
cumber, Eggplant, Endive, Kohlrabi, 
Lettuce, Okra, Onion (bulb, seed, and 
set), Peas, Pepper, Radish, Spinach, 
Swiss chard, Tomato, Turnip, Water­
melon. W ARNING : Do not use treated 
seed for food, feed, or oil.
Number of days between last application and harvest, ppm =  parts per million; WP =  wettable powder.
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CONDENSED FUNGICIDE RECOMMENDATIONS FOR DISEASES 
OF COMMERCIAL VEGETABLE CROPS FOR 1973
Vegetable Diseases Fungicide® Remarks
Asparagus Rust (RPD934)b, leaf and branchlet blights Zineb, maneb, maneb and zinc ion, or Poly­ram
Apply to non-harvested fields throughout season to August 15; to harvested fields after cutting only. Apply at 7- to 10-day inter­vals. May combine with insecticides to control asparagus beetles, cutworms, etc. (Cir. 897).b Polyram on ferns only.
Root rots Maneb and zinc ion, captan Use as a preplant dip.
Beans (garden, wax, and lima) Seed decay (RPD915), damping-off, and seed- borne stem blights and root rots
Thiram or captan plus insecticide Treat seed any time if not previously treated by producer. Plant only certified, western-grown seed in warm soil above 65° F.
Bacterial blights Fixed copper (2-3 lb. metallic/A.) Apply at weekly intervals. Plant only certified western-grownseed.
Rust, anthracnose, fungus leaf spots, pod and stem spots
Maneb, zineb, or Bravo W-75 Apply at 7- to 10-day intervals during moist weather. Combine with insecticides to control bean beetles, aphids, leaf hoppers, blister beetles, etc. (Cir. 897).
Mosaics Use insecticides to control aphids (NHE-47)b that transmit the viruses. Kill aphids before they feed (Cir. 897). Control weeds in and around fields (Cir. 907).
White mold PCNB 20 or PCNB 75, Benomyl Apply to base of plants just before bloom, or at 25-50% bloom (benomyl). Do not feed treated vines to livestock.
Beets (garden and sugar),Mangel,Mangold,Spinach,Swiss chard,New Zealand spinach
Seed rot (RPD915), damping-off, and seed- borne leaf spot and anthracnose
Thiram or captan Treat seed any time or buy treated seed. To control damping- off apply captan (5-7 lb. of 50% WP in 25-30 gal. water/A. or 25-30 lb. of 10% dust/A. in furrow at planting time.
Cercospora leaf spot (RPD951), downy mildew
Maneb or zinebor fixed copper (2-3 lb.metallic/A.)
Apply every 1 to 2 weeks during rainy periods. May combine with insecticides to control aphids, leafhoppers, caterpillars, leaf miners, etc. (Cir. 897).
Mosaics, virus yellows Use insecticides to control aphids (NHE-47) and plant bugs that transmit the viruses. Kill insects before they feed (Cir. 897).
Broccoli,Brussels sprouts,Cauliflower,Cabbage,Chinese cabbage, Collard,
Seed rot (RPD915), damping-off, black rot (RPD924), blackleg (RPD955), radish black root (RPD948), alternaria blight
Hot water, then thiram or captan Buy western-grown seed. Sow only seed treated with hot water. Control cabbage root maggots, cutworms, cabbage worms, etc. (Cir. 897). Four-year rotation with non-crucifer crops.
Horseradish,Mustard,Kale,Kohlrabi,Radish,
Wirestem (Rhizoctonia) (RPD902), damping-off, seed rot (RPD916), botrytis blight (RPD942)
PCNB-captan mixture Dust or spray on soil just before, at, or after planting seed. Follow manufacturer’s directions.
Rutabaga,Peppergrass,Watercress
Clubroot (RPD923) PCNB 75 Apply in transplant water or starter solution, % pt. per plant (about 400 to 600 gal./A.). Do not use emulsion form of PCNB.
Downy mildew, leaf spots, white rust (RPD960), anthrac­nose, botrytis blight (RPD942)
Maneb, zineb, or Bravo W-75 Apply at 5- to 7-day intervals (3-5 days for radish) in wet weather. Use maneb in seedbed (2 Ib./lOO gal.). Good cover­age important. May need spreader-sticker. May combine with insecticides to control aphids, cabbage worms, etc. (Cir. 897).
Mosiacs, black ringspot Use insecticides to control aphids (NHE-47) and cabbage worms (NHE-45) that transmit the viruses. Kill insects before they feed — especially in seedbeds (Cir. 897).
Brittle root or curly-top (primarily horseradish) Use insecticides to control leafhoppers that transmit the virus (Cir. 897). Apply when leafhoppers acre, first noticed. Additional applications may be necessary if infestation is severe.
Carrot, Parsnip Seed rot (RPD915), damping-off Thiram Treat seed any time. May combine with insecticides.
Aster yellows (RPD903) Use insecticides to kill leafhoppers that transmit the mycoplasma, 
before they feed (Cir. 897). Begin when plants are 2-3 inches tall; apply weekly for 4 weeks. Control weeds in and around plant­ings (Cir. 907).
Cercospora leaf spot, alternaria leaf blight (RPD938)
Captan, maneb, maneb and zinc ion, or zineb Apply at 5- to 10-day intervals in rainy periods. Thorough cov­erage essential. Start around June 15.
» Dosages: The quantity of material listed is the pounds of active (actual) ingredient to be applied to 1 acre unless stated otherwise (i.e., 3 lb./A .; 2 lb. 50% WP; 20 lb. 5% dust). Abbreviations used: A =  acre; WP =  wettable powder; pt. =  pint(s); gal. =  gallon(s); T. =  tablespoon(s) (level); sq. ft. =  square 
foot or feet.b RPD =  Report on Plant Diseases; NHE =  Natural History Entomology publication. General references: Illinois Circular 802 (revised), Vegetable Dis­eases; Circular 893, Soil Disinfestation Methods and Materials; Circular 897, Insect Control for Commercial Vegetable Crops and Greenhouse Vegetables; and Circular 907, Herbicide Guide for Commercial Vegetable Growers. Materials available in County Extension Offices.
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CONDENSED FUNGICIDE RECOMMENDATIONS (continued)
Vegetable Diseases Fungicide Remarks
Celery,Celeriac,Dill,
Seed rot (RPD915), damping-off, seed-borne blights
Hot water, then thiram or captan Treat seed just before planting or buy treated seed. If damping- off starts, spray plants and soil 2 to 3 times, 5-7 days apart. Use zineb (1 T./gal.). Three-year-old seed is free of late blight.Parsley Leaf blights and leaf spots Maneb, thiram, or zineb Use ziram, ferbam, or thiram (2 T ./gal.) in seedbed. Apply every 7-10 days in field except during very dry weather.
Mosaics, calico, ringspot Use insecticides to control aphids (NHE-47) that transmit the viruses. Kill aphids bejore they feed (Cir. 897). Control weeds in and around plantings (Cir. 907).
Aster yellows (RPD903) Use insecticides to control leafhoppers that transmit the myco­plasma. Kill insects bejore they feed. Control weeds in and around plantings (Cir. 907).
Corn (sweet and pop) Seed rot (RPD915), seedling blights, seed- borne root and stalk rots, leaf blights
Captan, difolatan, zineb, Bravo W-75, or thiram 
p lu s  insecticide
Treat seed any time or buy seed treated with both a fungicide and an insecticide (NHE-27).
Bacterial wilt (RPD907) Apply insecticides over row to control flea beetles (NHE-36) that transmit the wilt bacteria (Cir. 897). One to 6 sprays may be needed, 3 to 5 days apart. Start the day before corn comes up.
Helminthosporiu m leaf blights Maneb and zinc ion, Polyram Begin when disease first appears. Repeat at 7-day intervals or as required.
Chayote,Cucumber,Gherkin,Muskmelon(Cantaloupe),Pumpkin,Squash,Watermelon
Seed rot (RPD915), damping-off, angular and alternaria leaf spots, fusarium wilt, gummy stem blight or black rot, anthracnose, scab
Bravo W-75, captan, or thiram p lu s  insecticide Sow only certified, western-grown seed. Watering after planting with captan 50W (2 Ib./lOO gal. at 1 gal./125 sq. ft., every 5-7 days) controls damping-off. May combine with insecticides (Cir. 897) to control seed-corn maggots (NHE-27) in seedbed. Use 3- to 4-year rotation.
Bacterial wilt (RPD905) Use insecticides to control cucumber beetles (NHE-46) that transmit the causal bacteria. Kill beetles before they feed (Cir. 897). Applications needed from young seedlings to mature plants. Thorough coverage is essential.
Anthracnose (RPD920), downy mildew (RPD927), scab (RPD928), blos­som blight, leaf spots and blights (RPD918), fruit spots and rots, gummy stem blight or black rot
Maneb, maneb plus zinc ion, zineb, Bravo W-75 or difolatan
Use captan or ziram (2-3 Ib./lOO gal.) on young plants. Apply at 7- to 10-day intervals from seedling emergence to vining. Start other materials after vines begin to run. Repeat at 5- to 10-day intervals to 7-10 days before harvest; keep new growth protected. May combine with insecticides to control cucumber beetles, aphids, vine borer, pickle worm, etc. (Cir. 897).
Angular leaf spot (RPD919) Fixed copper (2-3 lb. metallic/A.) or soluble copper
Apply at 5- to 7-day intervals in warm, wet weather; or mix with zineb or maneb (2 lb./A .). Begin when plants start to vine or disease f ir s t appears.
Mosaics (RPD926) Use insecticides to control aphids (NHE-47) and beetles (NHE- 46) that transmit the viruses (Cir. 897). Kill insects before they feed. Control weeds (Cir. 907).
Powdery mildew (RPD925) Karathane WD, benomyl (8 oz./lOO gal.) 
p lu s  spreader-sticker
Dust or spray. Thorough coverage essential. Repeat 5-10 days later. Do not apply within 7 days of harvest. Use benomyl alone.
Eggplant Seed rot (RPD915), seed-borne anthracnose, phomopsis blight (RPD949), and verti- cillium wilt (RPD950)
Hot water, then thiram or captan Treat seed just before planting.
Seed rot, stem blight, damping-off (RPD916) Captan Seedbed or flat spray, 5 gal./lOO sq. ft. Repeat at 5- to 7-day intervals.
Blight (phomopsis, alternaria, cercospora) (RPD949), anthracnose
Maneb, zineb, or captan Start when disease is first evident, or when first fruits are half mature. Repeat at 7- to 10-day intervals. D o  not use copper Jun gi- 
tid e s on eggplant. May combine with insecticides (Cir. 897).
Lettuce,Endive,Escarole,Salsify
Seed rot (RPD915), damping-off (RPD916), gray mold (RPD942)
Captan, Botran Dust seed lightly with captan 75. Then apply Botran as dust or spray just before or just after seeding. For fie ld  use only.
Aster yellows (RPD903), white heart Use insecticides to control leafhoppers that transmit the myco­plasma. Kill leafhoppers before they feed (Cir. 897). Applications needed throughout season. Dust or spray weed borders.
Mosaics (RPD946) Use insecticides to control aphids (NHE-47) that transmit the viruses. Kill aphids before they feed (Cir. 897). Sow only mosaic- indexed seed. Control weeds in and around plant-growing areas (Cir. 907). Keep new and old beds as far apart as possible.
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CONDENSED FUNGICIDE RECOMMENDATIONS (continued)
Vegetable Diseases Fungicide Remarks
Gray mold (RPD942), downy mildew, other fungus leaf spots, white rust
Maneb or zineb Apply at 5- to 7-day intervals in cool, damp weather. Do not apply within 10 days of harvest. May combine with insecticides to control aphids, leafhoppers, flea beetles, etc. (Cir. 897).
Okra Seed rot (RPD915), damping-off Thiram Seed treatment. Apply any time.
Onion,Garlic Smut (RPD933), seed decay (RPD915), damping-off, seed-borne purple blotch
Thiram or captan Apply to seed any time (RPD933). For onion sets, use 1 lb. (100% active) to 20 lb. seed; for bulb onions, wet seed with Methocel sticker then treat with 8 lb. thiram 75 or captan 75 to 8 lb. seed. For pick ling  and green bunching onions, same as for bulb onions; but use half dosage. Control seed- and bulb-feeding in­sects (Cir. 897).
Blast (RPD931), downy mildew, purple blotch, gray mold blight (RPD942), neck rot (RPD930)
Maneb, difolatan, maneb and zinc ion, or zineb plus spreader-sticker
Apply every 5 to 7 days in moist weather. May combine with insecticides to control thrips, onion maggots, cutworms, etc. (Cir. 897).
Yellow dwarf, mosaics Use insecticides to control aphids (NHE-47) that transmit the viruses. Kill aphids before they feed (Cir. 897). Keep new and old plantings as f a r  apart as possible.
Pea,Lentil Seed decay (RPD915), damping-off, seed-borne foot rots, ascochyta and mycosphaerella blights (RPD945), fusarium wilts (RPD912), and bacte­rial blights
Thiram, captan, or zineb p lu s  insecticide Treat seed any time or buy seed treated with fungicide-insecti­cide. Sow certified, western-grown seed. Where captan or thiram are used, friction may reduce seeding rate; add graphite (1 oz./bu.).
Leaf and stem spots or blights (RPD945) Zineb Apply weekly in rainy weather where diseases have been severe in past.
Mosaics (RPD947), streaks, stunt, mottle, wilt
Use insecticides to control aphids (NHE-47) and other insects that transmit the viruses. Kill insects before they feed (Cir. 897). Also treat field borders.
Powdery mildew Lime-sulfur dust (4-6 ratio) 30 lb./A. Do not apply at air temperature above 80° F. or when plants are in flower. Two applications, a week apart, when mildew f ir s t  appears, should be sufficient.
Peanut Seed rot (RPD915), seedling blights Thiram, difolatan, or captan Treat seed anytime. Do not use treated seed for food, feed, or oil.
Potato, Irish Seed-piece decays (RPD915), and seed- borne verticillium wilt (RPD950)
Captan, maneb, Polyram, zineb, or maneb plus zinc ion
Apply as dust or dip to cut and uncut tubers. Follow manu­facturer’s directions. Tubers should be well corked over. Plant in warm (over 50° F.) soil.
Blackleg (RPD943) Streptomycin May combine with treatment for seed-piece decays. Use uncut, B-size, certified seed.
Early blight (RPD935), late blight (RPD936), and minor leaf spots and blights
Maneb, maneb and zinc ion, difolatan, Bravo W-75, or Polyram
Apply at 4- to 10-day intervals. If rainy, shorten interval; if dry, lengthen. For “finish-up” sprays use fixed copper (3 lb. metallic/A.). May combine with insecticides (Cir. 897).
Common scab (RPD909), and black scurf (R hizoctonia)
PCNB(various for­mulations) May help on mineral soils. Work into top 4-6 inches of soil at or before planting. Follow manufacturer’s directions carefully. Dust seed pieces with difolatan or maneb and zinc ion.
Mosaics, leaf roll, mottle, purple-top, yellow dwarf, etc.
Use insecticides to control aphids (NHE-47), leafhoppers (NHE- 22), etc., that transmit the viruses. Kill insects before they feed (Cir. 897).
Rhubarb Root and crown rots Fixed copper (3 lb. metallic/A.) Drench crowns early in spring and after harvest. Plant only in w ell-drained  soil.
Leaf and stalk spots, anthracnose Maneb, fixed copper or captan (2-3 lb./A.) Avoid applications from 2 weeks before harvest until cutting is completed. May combine with insecticides (Cir. 897).
Mosaics, ringspots Use insecticides to control aphids (NHE-47) that transmit the viruses. Kill aphids before they feed (Cir. 897).
Sweet potato Black rot (RPD953), foot rot (RPD958), fusarium wilt (RPD954), scurf (RPD957)
Thiram (1 H>oz./gal.) Dip disease-free roots or sprouts just before planting. Follow manufacturer’s directions. Seedbed disinfestation (Cir. 893). Three to 4-year rotation. Strict sanitation. Do not rinse after treatment.
Storage rots (RPD952) Botran (as post-harvest dip or in wash water) Helps reduce transit and market losses caused by rhizopus soft rot and black rot. Fumigate storage houses with formaldehyde.
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CONDENSED FUNGICIDE RECOMMENDATIONS (concluded)
Vegetable Diseases Fungicide Remarks
Tomato,Pepper Seed decay (RPD915), Hot water, then captan,seed-borne bacterial thiram, or Bravo W-75spot (RPD910), speckand canker (RPD962),early blight (RPD908),septoria blight, anthracnose,fusariumwUt (RPD929),leaf mold (RPD941)
Treat seed, buy treated seed, or certified, disease-free transplants (Cir. 912).
Bacterial spot (RPD910) Fixed copper- streptomycin mixture Start when seedlings emerge and apply every 5 days. In fie ld , use fixed copper (2-3 lb. metallic/A.) plus maneb or maneb and zinc ion (2 lb./A.).
Damping-off (RPD916) and seedling blights, collar rot (RPD908)
Captan, ferbam Dust or spray in seedbed. Apply as plants emerge so spray runs down stems. Repeat every 4 to 7 days until 10 days before transplanting. Follow the manufacturer’s directions.
Septoria blight (RPD908), early blight, anthracnose, late blight (RPD913) and buckeye rot, gray leaf spot, leaf mold (RPD941)
Maneb, maneb and zinc ion, Polyram, zineb, or difolatan
Apply every 7 to 10 days after first fruit clusters form. Five or more sprays may be necessary, depending on weather. Combine with insecticides to control flea beetles, climbing cutworms, horn worms, fruit flies, etc. (Cir. 897). Soil surface spray  o f maneb 
or difolatan after la st cultivation improves anthracnose control.
Mosaics (RPD917) Use insecticides to control aphids (NHE-47) and beetles that transmit the viruses. Kill insects before they feed (Cir. 897). Control weeds in and around plant-growing area (Cir. 907). Set out certified, virus-free transplants or start with virus-free seed.
Blossom-end rot (RDP906) Calcium nitrate (4-6 Ib./A.) Application of 4 or more consecutive sprays in the regular sched­ule may reduce losses. Start when fruits are the size of grapes. Irrigate to maintain uniform soil moisture.
Cloudy spot (RPD914) Use insecticides to control stink bugs that produce cloudy spot by feeding punctures (Cir. 897).
(General diseases that attack most vegetable crops)
Damping-off (RPD916) and seedlings blights; gray mold (RPD942) or botrytis blight
After planting apply captan, thiram, or zineb (1 T ./gal.); ferbam or ziram (2 T./gal.)
Disinfest seedbed soil (Cir. 893), then apply seed treatment (RPD915). Then apply sprays or drenches after planting. Apply only if damping-off appears in seedbed and when seedlings need water. (For crucifers, pepper, peas, beans, tomato, lettuce, add PCNB to other fungicides to give broad-spectrum control.) Use at least 5 gal. per 1,000 sq. ft. of bed. Repeat at 5- to 7-day intervals when temperature is below 75° F.
Root knot and other nematodes; fusarium wilts of various crops (RPD901,904,912,929, 954)
Heat or chemicals may be used. Consult Cir. 893 for names, general precautions, and directions
Disinfest seedbed soil (heat preferred, if available). Follow man­ufacturer’s directions exactly. Fumigants work best in light, loose soils, free of trash, clods, and lumps. Avoid recontamina­tion of treated soil. Best to apply fumigants during the fall that precedes planting. In general, soils must be at least 55° F. at the 6-inch depth with a time lapse of 21-28 days between treat­ing and seeding. Some require gas-tight plastic covers.
Root and stem or crown rots of various crops (RPD902,911,922,923, 932,948,953)
Plant resistant varieties when available.
Verticillium wilt (RPD950)
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RECORD SHEET FOR FUNGICIDE USERS
Date Vegetable Chemical Dosage per acre Remarks
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4M— 12-72—23347
TYPICAL COSTS OF PESTICIDE DEVELOPMENT
1/  C.Sburtleff
Survival 1965 Survival 1972
rate cost rate cost
Initial screen
Synthesis $150 $250
Biological screens _____ + $50 _____ + $50
$200 each $300 each
Investment in each 1 in 100 _____x 100 1 in 200 x 200
remaining compound...................~ .$20,000 ............ 1 $60,000
Further laboratory and
greenhouse tests + $3,000 each + $4^ ,500^  each
$23,000 $64,500
1 in 9  x 9 1 in 8  x 8
Investment per compound .............  . $207,000   $516,000
Initial field tests + $5,000 each + $10,000 each
$212,000 $526,000
1 in 2  x 2 1 in 2  x 2
Investment per compound ..............  $424,000   $1,052,000
Development costs:
Field studies, toxi­
cology, patents,
residue methods, etc. $1,035,000 each $2,025,000 each
$1,459,000 $3,077,000
1 in 2  x 2 1 in 2 x 2
Investment per compound ............  $2,918,000 ............  $6,154,000
Total 1 tn Z3600 Total 1 -in 53800
Typical 1972 toxicological costs (apply to all new pesticides):
One hundred range-finding studies at $600 each........................... $ 60,000
Ten 90-day studies at $7,500 per specimen ...............................  75,000
Two 2-year rat-feeding studies at $80,000 ...............................  160,000
Two 2-year dog-feeding studies at $90,000 ...............................  180,000
Complete metabolism study ................................................  75,000
Reproduction study; 3 generations of rats ...............................  4,500
Cancer study on mice......................................................  2,800
Continued toxicological studies during the first 5 years of market-­
additional data and reports ............................................ 165,750
$725,050
Before a new pesticide can be sold, a total of some 30 research steps, 100,000 man­
hours of testing, 8 to 10 years, and $6 to $10 million are needed to bring just one 
pesticide to market for man's use.
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GUIDE FOR THE CUSTOM APPLICATION 
OF PESTICIDES IN ILLINOIS
Prepared by Extension Specialists, University of Illinois and Illinois Natural 
History Survey at Urbana-Champaign, in the Departments of Agricultural 
Entomology, Agricultural Engineering, Horticulture, Plant 
Pathology, and Agronomy
I. INTRODUCTION
The term pesticide refers to any chemical or physical agent used for the control 
of unwanted pests--weeds, insects, mites, fungi, bacteria, rodents, nematodes, 
and the like. Pesticides are generally divided into categories defined by the 
nature of the target organism: herbicides are used for controlling weeds or un­
wanted vegetation; fungicides, for diseases caused by fungi; and insecticides, to 
control insects. Other types of pesticides are named for a specific function or 
target organism--miticides, rodenticides, nematicides, growth regulators, and so 
on.
II. LICENSING LAW REQUIREMENT
Persons applying pesticides for hire, with the exception of treatment within struc­
tures or to livestock, must obtain a license. Applicants must pass a written ex­
amination. Examinations are given at training schools held in various areas of 
the state and at the office of the Plant Industries Division of the State Depart­
ment of Agriculture in the Emmerson Building, State Fair Grounds, Springfield, 
Illinois.
A license known as a Pesticide Applicator's License will be issued to a person who 
owns or operates a custom application business that applies pesticides to the prop­
erty of another outside a structure. Annual fee is $25.
A license known as a Pesticide Operator's License will be issued to a person who 
is employed or is directly supervised by a pesticide applicator, and who, in turn, 
supervises or operates pesticide-application equipment--including recommending 
controls, handling, mixing, and applying pesticides outside a structure, and the 
disposal of waste excess material and containers. Annual fee is $10.
III . IDENTIFYING THE PROBLEM
1. Know your local agricultural authorities and ask them for information on pest 
control,pesticide usage, precautions in use, and results expected. Keep current 
copies of the pesticide suggestions issued by the University of Illinois and 
available at your county Extension office.
2. Know the common insect plant disease and weed problems in your area and be 
able to make correct diagnosis. The severity of the problem or the potential 
threat will dictate whether or not a pesticide need be used.
3. Know the tillage system for the particular field. This may give you a clue 
to identify the problem. For example, corn-soybean rotations or corn following 
sod are more subject to white grub infestations; corn rootworm damage is most 
likely in second or more years of corn; poorly drained cornfields are more 
subject to cutworm injury.
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4. Know the cultural, mechanical, biological, etc., controls for pests as alter­
natives to pesticide control use. Select the safest, most effective, and 
most economical control.
5. Learn to recognize beneficial or predator insects such as lady beetles,syrphid 
flies, aphid lions, and the like. Be alert for insects dying from disease. 
Know what weather conditions would help or hinder the problem and take this 
into consideration. Avoid the use of insecticides if natural forces are like­
ly to bring the insect pest population under control.
6. Many environmental conditions, pesticides, and other noninfectious agents can 
produce symptoms that mimic plant diseases.
7. Know the resistant plant varieties that are recommended for your area and 
suggest them to farmers to avoid damage from insects and plant diseases.
IV. BEFORE APPLYING THE PESTICIDE
1. Read the container label completely and follow precautions and directions.
2. The pesticide label contains the following:
a. The common or trade name of the pesticide or both.
b. The chemical name and amount of active ingredient.
c. Directions for use.
d. Pests that the product will control.
e. Basic information regarding toxicity and hazard to the user.
f. Statements of warning, caution, or poison and antidotes.
3. The ward caution on a pesticide label means the material is of low toxicity 
and hazard; use protective clothing and devices under prolonged exposure. Oral 
LD50 of over 500 mg./kg. and dermal LD50 of over 1000 mg./kg.
4. The word warning on a pesticide label means the material is of moderate toxi­
city and hazard; use protective clothing and devices, since these pesticides 
may be absorbed through the skin in harmful quantities. Oral LD50 of 50-500 
mg./kg. and dermal LD50 of 200-1000 mg./kg.
5. The word poison on a pesticide label (printed in red and displaying a skull 
and crossbones) means the material is of high toxicity and hazard; all pre­
cautions on the label must be strictly followed, since these pesticides are 
extremely poisonous. Wear protective clothing and devices at all times during 
mixing and use operations. Oral LD50 less than 50 mg./kg. and dermal LD50 less 
than 200 mg./kg.
6. Do not use a pesticide unless it is specifically approved (labeled) for the 
use intended.
7. The label for the herbicide 2,4,5-T has been changed. It cannot be used around 
homes and waterways (drainage ditches).
8. DDT is banned from sale and use in Illinois except by special permit from the 
State Department of Agriculture or State Department of Public Health.
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9. A pesticide label must be approved and registered by the Pesticide Regulations 
Division of the Federal Environmental Protection Agency. The label will bear 
a registration number.
10. All pesticide labels must bear the statement "Keep Out of Reach of Children."
11. Know the hazards to the user of the pesticide you select; know the precautions 
to observe when handling and applying each pesticide.
12. Know what to do in case of accident. Many people carry soap and water to the 
field with them. Wash up immediately if you spill any pesticide on yourself. 
When using highly toxic pesticides, it is best not to work alone.
13. Know the antidote in case of accidental extreme exposure. Know your physi­
cian’s phone number and have it with you. Be sure in case of highly toxic 
pesticides that your doctor knows what you are using and what to do in case 
of accident. He should know poisoning symptoms and methods of treatment, and 
have suggestions of what to do in case of accident. Be sure he has the name, 
address and phone number of the nearest Poison Control Center (located in a 
hospital). If you become ill during or after applying pesticides, stop appli­
cation, have someone call your doctor, remove contaminated clothing and wash 
up.
14. When using certain of the organic phosphorus and carbamate insecticides, know 
that the antidote for both is atropine sulfate. PAM is also an antidote for 
organic phosphorus insecticide poisoning in man, but PAM should not be used 
for treating carbamate insecticide poisoning. If you are applying these in­
secticides over an extended period, have a blood cholinesterase level run be­
fore you begin. If any illness whatsoever is noted, immediately have the di­
agnostic laboratory run another blood test. This will be a clue as to whether 
or not your illness is due to the insecticide.
15. Specific signs of poisoning vary, depending on the pesticide involved. Gen­
erally these include headache, blurred vision, nausea, cramps, diarrhea, and 
chest discomfort.
16. Know how much protective clothing is needed for the pesticide you are apply­
ing. You may need goggles and respirator. Always wear gloves when handling 
pesticides. With some pesticides it might be wise to have a change of clothes 
with you in case of excessive spillage. Be sure all protective clothing, 
gloves, goggles, etc., are in good condition without leaks. Keep shirt sleeves 
and pant legs rolled down. Shower at the end of the day. Start each day with
a complete set of clean clothes. Wearing contaminated clothing for several 
days may cause trouble.
17. Eating, drinking, or smoking when handling, mixing, or applying insecticides 
can be dangerous. Always wash with soap and water before eating, smoking, etc.
18. When opening containers of pesticide concentrates, keep your head to one side. 
Pressures within the container may cause the liquid to "blow" out when re­
leased. Serious injury can occur to you.
19. An aerial applicator should not load or handle highly toxic pesticides during 
an operation. A trained helper should do this work.
20. Know whom to call for advice if anything goes wrong or doesn't seem just right.
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21. There are about 700 cases of accidental ingestion of pesticides by children 
each year in Illinois.
22. There are an average of 2 to 3 deaths each year attributed to pesticides in 
Illinois.
23. Know that pesticides can be formulated as dusts, wettable powders (W.P.), 
emulsifiable concentrates (E.C.), salt solutions, slurries, granules, oils, 
volatile liquids, and gases.
24. Check a compatability chart before mixing pesticides together.
25. Use wettable powder formulations or prepared dusts when combining pesticides. 
In general, do not mix emulsion concentrates with wettable powders.
26. Sprayers used for herbicide application should not be used for applying other 
pesticides. Some herbicides can be completely cleaned out of spray equipment; 
however, the phenoxy herbicides like 2,4-D are difficult to remove completely. 
Later use of the spray tank could injure hundreds of susceptible plants if the 
same equipment were used for other purposes.
27. Avoid spillage during handling and mixing. If spillage does occur, wash the 
skin thoroughly with soap and water.
28. Never leave puddles on hard surfaces that may attract children,birds, or pets.
29. The water supply hose should not be put into the spray tank so far that it 
contacts the pesticide.
30. Avoid the use of chlorinated hydrocarbon insecticides when possible. Methoxy- 
chlor is still suggested for elm bark beetle control in preventing Dutch elm 
disease and on alfalfa for leafhoppers. Chlordane is still suggested for the 
control of grubs in turf. For the others, there are adequate substitute in­
secticides .
31. Do not use highly toxic insecticides such as parathion, Phosdrin, and demeton 
for insect control on trees, shrubs, and lawns. There are chemicals avail­
able of comparable effectiveness that are less toxic.
32. Know that the efficiency of some pesticides can be improved by the addition 
of surfactants or oils (spreaders-stickers) to the spray mix.
33. The ester formulation of 2,4-D is more volatile than the amine formulation, 
so the amine form is less likely to cause drift problems.
34. Fertilizer solutions are sometimes used instead of water as a carrier for 
certain preplant herbicides and insecticides. Be sure the formulation of 
the pesticide you use, like aldrin or atrazine, is designed for this purpose.
35. Know the general level of organic matter in soils on cropland if a herbicide 
is to be applied. Select the herbicide and rate best suited for the weed 
problem, soil, cropping sequence, and cultural practices.
36. Custom spray operators should notify area beekeepers before appling insecti­
cides to nearby areas. The safest time to apply insecticides to plants
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without harming honeybees is in the evening after 7 p.m. Some crops such as 
sweet corn and cucurbits (melons, squash) shed pollen early in the day. By 
4 p.m. they are unattractive and are no longer visited by bees.
37. Know where beehives are and avoid contamination. Also know where wildlife 
areas and fishbearing waters are in relation to spraying operations. Avoid 
contamination of such areas.
38. For the majority of plant diseases, prevention rather than cure is preferable 
if significant injury is to be avoided.
39. Do not apply any fungicide or insecticide spray when the temperature is 85°
F. or above.
40. Do not apply fungicide oil sprays if the temperature is below 45° F.
41. Trace amounts of many pesticides can be safely consumed daily by man and ani­
mals without harmful effects. Official tolerances limit these amounts, which 
are considered as no-effect levels.
42. Most fungicides are very specific while others are broad spectrum and effec­
tive against many different pathogens.
43. Air applicators should shut off the engine during loading operations.
44. Know that insecticides can sometimes prevent plant diseases indirectly by 
killing the carrier (vector) of the pathogen (corn flea beetles carry 
Stewart's wilt bacteria; elm bark beetles transmit Dutch elm disease fungus 
spores).
45. Prepare only enough spray to complete the job at hand.
46. Never use unlabeled pesticides.
47. Before applying a pesticide, the operator should be absolutely sure that he 
knows the field or yard he plans to spray is the correct one.
V. CALIBRATION OF APPLICATION EQUIPMENT
No matter what type of equipment you use to apply a pesticide, a method is needed
to assure that an accurate application will be made. Accurate application means
a specified amount of pesticide uniformly applied to a given area.
Hand Sprayers
Spraying a ground surface
An accurate application with a hand sprayer is difficult to attain. To get the
most accurate application try the following:
Step 1. From the pesticide label or printed pest-control recommendations, get the 
number of tablespoons of pesticide to be mixed with 1 gallon of water for 
a stated area to be covered. For example, a label may state the follow­
ing: Use 5 tablespoons per gallon. Apply to 500 square feet of area to
be sprayed.
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Step 2. Determine the area in square feet that the tank filled to capacity will 
cover.
Formula: the area 1 gallon of spray solution will cover (from Step 1)
times the tank capacity.
Example: 500 square feet times 3-gallon tank = 1,500 square feet.
Step 3. Divide the total area to be sprayed into smaller subareas, each subarea
being equal to the area that one tank filled to capacity will cover. Mark 
the boundaries of each subarea. If it is critical that an accurate ap­
plication be made, you might now try spraying a subarea with the tank 
filled to capacity with water.
Step 4. Determine amount of pesticide needed for capacity of tank.
Formula: Tank capacity in gallons times tablespoons of pesticide to be
mixed with 1 gallon of water from Step 1.
Example: 3 gallons (tank capacity) times 5 tablespoons to be mixed with
1 gallon of water = 15 tablespoons.
Step 5. Rinse sprayer with water and be sure all parts operate properly. Check 
with water to be sure pump will build up pressure and that nozzle func­
tions properly.
Step 6. Measure accurately the amount of pesticide needed for capacity of tank.
Use paper cup or other container that can be destroyed or easily cleaned 
to pre-mix wettable powders into a slurry. Add measured pesticide to 
tank partially filled with water. Then fill tank to its capacity. Do not 
fill too full, so pressure will not decline so fast.
Step 7. Spray marked subarea while walking at a uniform rate and moving nozzle 
back and forth in front of you. Usually several passes over the area 
are required to get the recommended amount of pesticide applied with 
hand sprayers. This is desirable as it enhances the possibility of at­
taining a uniform application. Successive passes should be made in dif­
ferent directions.
Step 8. Repeat Steps 6 and 7 until all subareas are sprayed.
Step 9. When finished, rinse sprayer completely with water two or three times.
Spraying trees and shrubs
Usually it is recommended that trees and shrubs be sprayed until liquid runs off. 
Therefore, it is only necessary to mix the pesticide with water or other carrier 
as recommended, then spray carefully, trying to get all the surfaces thoroughly 
wetted. See Steps 1, 4, 5, 6, and 9 above for using hand sprayers to spray a 
ground surface.
Spreader Calibration \
Calibration of a spreader without actually applying pesticide in the field requires 
that the material be collected from the spreader as it is operated over a known 
area. With broadcast spreaders this is difficult at best. Therefore, use manu­
facturer’s recommended setting if available as a start to apply pesticide to a 
known area and reset spreader if application rate is not correct. The following 
steps are also recommended:
Step 1. Fill spreader and cover a known area. The area covered should be varied 
depending on the recommended application rate. For small spreaders, an 
area of 1,000 square feet might be the simplest, since most recommended 
rates are given in terms of so many pounds per 1,000 square feet.
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Step 2. 
Step 3. 
Step 4.
Step 5.
Cover the area as you would in actual practice.
Weigh the amount of material needed to refill the spreader.
Determine your application rate by dividing the area covered (Step 1) into 
the weight of material used (Step 3). Readjust spreader if necessary.
Repeat the above steps until application rate is same as that recommended.
Field Sprayers
Accurate applications can be made with boom-type field sprayers. Two methods are 
commonly used to calibrate field sprayers:
Method 1. With the ground speed, nozzle spacing, and nozzle flow rate, the appli­
cation rate is determined using tables or formulas.
Method 2. Measure the volume of spray actually applied over a known area of the 
field to be sprayed.
Method 1 is recommended because once the operator learns this method it can be 
checked quickly and easily from time to time. The following steps should be tak­
en for calibration.
Step 1. 
Step 2.
Determine the nozzle spacing along the boom.
Select and determine an appropriate ground speed for conditions. You 
can determine ground speed as follows:
Speed (miles per hour) = 120_______________________________
Time to travel 176 feet (seconds)
Example: If it takes you 30 seconds to travel 176 feet, your ground
speed is
120 = 4 miles per hour 
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Step 3. From the pesticide label or printed pest-control recommendations, get
the suggested sprayer application rate in gallons per acre. (The sprayer 
application rate is the total gallons of water plus gallons of pesticide 
to be applied per acre.)
Step 4. With the information attained in Steps 1, 2, and 3, use the table on the 
next page to determine the nozzle flow rate required. For example: with 
a 20-inch nozzle spacing, a speed of 5 miles per hour, and a sprayer ap­
plication rate of 20 gallons per acre, the nozzle flow rate must be 0.337 
gallon per minute or 43.2 ounces per minute.
Step 5. Select and install proper nozzle tips that have the flow rate determined 
in Step 4 when operating within the recommended pressure range.
Step 6. Partially fill the sprayer tank with water and operate the sprayer at a 
pressure within the recommended pressure range.
Step 7. Measure the nozzle flow rate in liquid ounces per minute by collecting
the water from a nozzle for one minute. Compare the amount collected with 
that determined in Step 4.
Step 8. Adjust the pressure and repeat Step 7 until the amount collected is the
same as that determined in Step 4. (It is important that the final pres­
sure be within the recommended pressure range.)
Step 9. Now check all other nozzles on boom to be sure flow rate is the same for 
all nozzles.
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Step 10. Determine and add to partially filled tank the amount of pesticide to 
be added to each tank full.
Step 11. Operate sprayer in field at the ground speed determined from Step 2 and 
the pressure from Step 8. From the number of acres covered after a full 
tank is used, determine the actual application rate and make corrections 
if necessary.
Step 12. From time to time repeat Step 7. If flow rate has changed 5 percent or 
more, recalibrate sprayer. If it has changed 10 percent or more, re­
place nozzle tips and recalibrate sprayer.
Nozzle Outputs for 15-, 18-, and 20-Inch Nozzle Spacings
Nozzle
spacing
(inches)
Ground speed (miles per hour)
l \ 5 ( 7 8
gal.
per
min.
oz.
per
min.
gal.
per
min.
OZ.
per
min.
gal.
per
min.
oz.
per
min.
gal.
per
min.
OZ.
per
min.
gal.
per
min.
OZ.
per
min.
5 gallons per acre
15 .053 6.8 .067 8.6 .081 10.4 .094 12 .107 13.7
18 .060 7.7 .076 9.7 .091 11.6 .106 13.6 .122 15.6
20 .067 8.6 .084 10.7 .101 12.9 .118 15.1 .135 17.3
6 g a llo n s p e r  a c re
15 .065 8.2 .081 10.4 .097 12.4 .113 14.5 .130 16.7
18 .073 9.4 .091 1 1.6 .109 14 .127 16.3 .146 18.7
20 .081 10.4 .101 12.9 .121 15.5 .141 18 .162 20.6
7 ga llo n s p e r  a c re
15 .075 9.6 .094 12 .113 14.5 .132 16.9 .151 19.3
18 .085 10.9 .106 13.6 .127 16.3 .149 19.1 .170 21.8
20 .094 12 .118 15.1 .141 18 .165 21.1 .189 24.2
8 gallons p e r  a c re
15 .086 1 1 .108 13.8 .130 16.7 .151 19.3 .173 22.2
18 .097 12.4 .122 15.6 .146 18.7 .170 21.8 .194 24.9
20 .108 13.8 .135 17.3 .162 20.7 .189 24.2 .216 27.6
9 ga llo n s p e r  a c re
15 .097 12.4 .122 15.6 .146 18.7 .170 21.8 .194 24.9
18 .109 14 .137 17.5 .164 21 .191 24.5 .218 27.9
20 .121 15.5 .152 19.4 .182 23.3 .212 27.1 .242 31
10 g a llo n s  p e r  a c re
15 .107 13.7 .134 17.2 .162 20.6 .189 24.2 .215 27.5
18 .122 15.6 .151 19.3 .182 23.3 .212 27.1 .242 31
20 .135 17.3 .168 21.5 .202 25.8 .236 30.2 .269 34.5
15 ga llo n s p e r  a c re
15 .162 20.7 .202 25.8 .242 31 .283 36.2 .323 41.3
18 .182 23.3 .228 29.2 .273 35 .319 41 .364 46.6
20 .202 25.8 .253 32.4 .303 38.8 .354 45.3 .404 51.7
20 g a llo n s p e r  a c re
15 .215 27.5 .270 34.6 .323 41.3 .378 48.5 .430 55.1
18 .242 31 .303 38.8 .364 46.6 .425 54.5 .484 62
20 .269 34.5 .337 43.2 .404 51.7 .472 60.5 .538 69
USEFUL FORMULAS
If tables or other guides are not available, the relationship between application 
rate, ground speed, and nozzle flow rate can be calculated by the use of formulas.
GPA = 5940 x GPM 
MPH x S
Where GPA = Application rate in gallons per acre
GPM = Nozzle flow rate in gallons per minute. (If you know nozzle flow rate 
in ounces per minute, divide by 128 to get GPM.)
MPH = Ground speed in miles per hour
S = Nozzle spacing on the boom in inches
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The formula may be rearranged to find nozzle flow rate required.
GPM = GPA x MPH x S 
5940
GPA = 495 x GPM 
MPH x W
VI. COMPARATIVE WEIGHTS,  MEASURES,  ABBREVIATIONS,  AND DILUTION TABLES
Fluid Measure
1/6 fluid ounce = 1 teaspoon (tsp.) =
1/2 fluid ounce = 1 tablespoon (tbs.) = 3 teaspoons
1 fluid ounce = 2 tablespoons = 1/8 cup
8 fluid ounces = 1 cup = 1/2 pint
16 fluid ounces = 2 cups = 1 pint
32 fluid ounces = 4 cups = 1 quart
128 fluid ounces = 16 cups = 1 gallon
Area Measure Linear Measure
144 square inches = 1 square foot 
9 square feet = 1 square yard 
30-1/4 square yards = 1 square rod = 
272-1/4 square feet 
43,560 square feet = 1 acre 
4,840 square yards = 1 acre 
160 square rods = 1 acre 
640 acres = 1 square mile
1 inch = 2-1/2 centimeters = 25-1/2 
millimeters 
1 foot = 12 inches 
1 yard = 3 feet
1 rod = 5-1/2 yards = 16-1/2 feet 
1 mile = 320 rods = 1,760 yards = 5,280 
feet
Abbreviations
Weights
1 ounce = 28-1/3 grams 
1 pound = 16 ounces = 453-1/2 grams 
2-1/5 pounds = 1 kilogram = 1,000 grams 
1 ton = 2,000 pounds =907 kilograms
P.S.I. = pounds per square inch
G.P.M. = gallons per minute
G.P.A. = gallons per acre
R.P.M. = revolutions per minute 
M.P.H. = miles per hour 
in. = inches
ft. = feet
Volume of Pesticide Emulsion Concentrate To Use Per Acre or Per 100 Gallons of Water
Formulation of Pounds actual pesticide per acre
emulsion concen- _________________ or per 100 gallons water
trate, lb./gal. 1/4 1/2 1 2 3
Amount of liquid concentrate required
1 1 qt. 2 qt. 1 gal. 2 gal. 3 gal.
1-1/2 1-1/3 pt. 1-1/3 pt. 5-1/3 pt. 5-1/3 pt. 2 gal.
2 1 pt. 1 qt. 2 qt. 1 gal. 6 qt.
4 8 oz. 1 pt. 1 qt. 2 qt. 3 qt.
6 6 oz. 10 oz. 1-1/3 pt. 1-1/3 qt. 2 qt.
8 4 oz. 8 oz. 1 pt. 1 qt. 3 pt.
308
Pounds of Pesticide Wettable Powder To Use Per Acre 
or Per 100 Gallons of Water To Give:
Formulation of 
wettable powder 
(percentage)
Pounds actual pesticide per acre 
or per 100 gallons of water
1/4 1/2 1 2 3
Pounds of wettable powder required
15 1-2/3 lb. 3-1/3 lb. 6-1/2 lb. 13 lb. 20 lb.
25 1 lb. 2 lb. 4 lb. 8 lb. 12 lb.
40 10 oz. 1-1/4 lb. 2-1/2 lb. 5 lb. 7-1/2 lb.
50 8 oz. 1 lb. 2 lb. 4 lb. 6 lb.
65 6 oz. 12 oz. 1-1/2 lb. 3 lb. 4-1/2 lb.
75 5-1/3 oz. 11 oz. 1-1/3 lb. 2-2/3 lb. 4 lb.
80 5 oz. 10 oz. 1-1/4 lb. 2-1/2 lb. 3-3/4 lb.
VII. APPLYING THE PESTICIDE
1. Avoid repeated or prolonged contact between the pesticide and the skin; also, 
the inhalation of dusts, vapors, and sprays by using full protective clothing 
and devices (respirators, goggles, etc.)* Sleeves and trouser legs should be 
rolled down.
2. Avoid eating, smoking, or drinking while applying or handling pesticides.
3. Stop applying pesticides immediately if you feel sick or if a co-worker be­
comes ill.
4. Do not walk, drive, or fly back and forth through your own drift. Spray or 
dust when there is little wind. When in doubt, do not make applications. Do 
not walk under the drip-line of sprayed trees until the spray has dried.
5. Do not apply a pesticide if a highly toxic material is to be used and the 
area cannot be cleared of humans, pets, and livestock. Do not permit re­
entry into treated areas until the proper time has elapsed.
6. It is a good policy to keep people and pets off lawns treated with a pesti­
cide, at least until after the spray has dried.
7. Know if there are any cisterns, dug wells, or open water nearby. Do not con­
taminate.
8. Apply pesticides accurately and uniformly.
9. Do not overlap or overdose with pesticides.
10. The pesticide operator should be absolutely sure that the field or yard he 
is spraying is the correct one.
11. Do not apply a pesticide when weather conditions are such that damaging or 
hazardous drift or runoff of the spray or dust cannot be prevented.
12. Avoid as much as possible drifting of pesticide spray from the area being 
treated. Some pesticides are phytotoxic or leave harmful residues on ad­
jacent plants or crops.
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13. If fruits, vegetables, forage crops, or grain crops are being sprayed with
a pesticide, be sure that the pesticide is labeled for such use and that the 
owner knows the "day limitations" or "waiting time" between application and 
harvest.
14. Sprays and dusts drift. In general, sprays (other than mist blower applica­
tions) drift less than dusts. There is the least likelihood of drift prob­
lems with granular applications.
15. The ordinary ground sprayer produces some spray droplets so small that these 
droplets, even under relatively calm wind conditions, can drift more than a 
mile before falling to the ground.
16. Soil insecticides should not be applied to land with a pronounced slope that 
drains into a pond, lake, or stream.
17. Small amounts of many insecticides applied to or drifted over fish-bearing 
waters could seriously injure the fish.
18. Avoid spraying with insecticides when plants are in bloom and bees are pres­
ent .
19. Pressure at the nozzle affects the droplet sizes produced. The higher the 
pressure, the greater the percentage of small droplet sizes. To minimize 
spray drift, low pressures (less than 30 p.s.i.) should be used when applying 
herbicides.
20. Always try to minimize the drifting of herbicides to desirable susceptible 
plants.
21. Do not spray herbicides, especially 2,4-D or dicamba near a tomato field, 
grape vineyard, or other crops or plants susceptible to damage.
22. The operator of a sprayer containing a pesticide should not run all nozzles 
in a stopped position in a field or lawn in order to make sure they are all 
working properly.
23. Read the insecticide label and avoid spraying any plants listed as sensitive 
to it. For example, malathion may injure canaert red cedar; carbaryl (Sevin) 
may injure Boston ivy; diazinon may injure ferns and hibiscus.
24. Many lawn herbicide and fertilizer combinations should not be applied within 
the drip line of trees and shrubs. Check the package label for precautions.
25. The type of equipment used for applying herbicides can substantially affect 
the efficiency, safety, and effectiveness of application. A nozzle size should 
be selected that offers a reasonable compromise between spray volume and drift 
potential. A larger nozzle orifice produces larger spray droplets, which are 
less susceptible to drift; but this also means a greater spray volume; hence, 
more water must be used to cover a given area of ground or plant surface.
26. Keep spray nozzles close to ground or target by using wide-angle nozzles.
27. Keep pressure and ground speed as close as possible to that used during cali­
bration. Check the nozzle flow rate at frequent intervals.
310
28. Uniform tank mixing and agitation is very important to the success of spray­
ing pesticides.
29. Clean nozzle tips and screens with a toothpick or toothbrush. Destroy these 
so no one will use them for something else. Do not use metal. An air hose 
may be used if care is taken to blow particles from nozzles, but do not blow 
out nozzles with your mouth.
30. To calculate the area of a ground surface, multiply the width times the length. 
For example, a lawn area approximately 100 feet by 200 feet contains 20,000 
square feet or about one-half acre. There are 43,560 square feet in one acre.
31. It is important that the flow rate of spray nozzles be checked occasionally 
because the orifice wears with use. This causes the flow rate and the spray 
pattern to change.
32. Increasing sprayer ground speed from 2 miles per hour to 4 miles per hour re­
duces the rate of application by one-half.
33. If you are spraying a water suspension (wettable powder), do not shut off the 
pump unless necessary. If pump is shut off, be sure that the pesticide is 
resuspended uniformly before resuming the spraying operation.
34. A pesticide operator should check frequently to see that all nozzles are 
functioning properly and that the output is correct.
35. Doubling the operating pressure of a sprayer will not double the application 
rate.
36. Do not allow pesticide applicators to operate when turning at field ends.
37. Aerial applicators should wear helmets with the correct pesticide respirator 
during application.
38. Aerial applicators should check the area to be treated and the surrounding 
property for dangerous obstructions prior to application. Also make sure 
there are no humans, livestock, or crops that would be injured either from 
direct application or from drift.
39. Aerial applicators should know how far the chemicals will drift under the 
prevailing weather conditions.
40. An applicator should stop treating immediately if rising wind creates a drift 
hazard or affects accurate placement of the pesticide.
41. Aerial applicators should not turn on dispersal equipment or check the flow 
rate except over the area to be treated.
42. An aerial applicator should not fly if the customer insists on having his 
work done at a time or in a manner that may create hazards from improper 
pesticide application.
43. Aerial applicators should not spray or dust over flagmen, waterways, or canals.
44. Aerial applicators should not "dump" pesticide remaining in the aircraft on 
the way back to the airstrip. Instead, return to the airstrip and have the 
ground crew drain the unused pesticide and dispose of it in a safe place.
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45. Aircraft ground crews should clean the aircraft, especially the cockpit and 
windshield, frequently. They should use plenty of soap and water when clean­
ing aircraft and other equipment contaminated by pesticides. They should 
change clothing after washing aircraft unless adequate protective clothing
is used.
46. Aircraft ground crews should see that tanks and hoppers are tightly sealed 
so that chemicals will not spill. The hopper should be closed as soon as 
loading is completed.
47. Aircraft flagmen should avoid as much spray, dust, or granules as possible. 
They should warn people who are in or around the field to be treated that an 
aircraft is going to treat the crop. People should be kept out of the field 
and drift.
48. Aircraft flagmen should move the distance to the next pass as soon as the 
plane is lined up on position, but remember--Never Turn Your Back on cm Ap­
proaching Airplane.
49. Aircraft flagmen should stay at the field location until the pilot has com­
pleted the job. In case of an accident, you may be able to help.
50. Aircraft flagmen should have a radio-equipped vehicle for quick contact with 
the office for changes in instructions and emergency use.
VIII. AFTER APPLYING THE PESTICIDE
1. Keep others away from treated area until it is safe to enter. .
2. Do not dump unused pesticide spray material into a drainage ditch or grass 
waterway.
3. Clean and check application equipment. However, do not clean spray equipment
near a stream, lake, well, drainage ditch, etc. Avoid any possible contami­
nation of water supplies. ,
4. Collect and dispose of all pesticide containers (empty or otherwise). Do not 
leave them in fields, roadsides, fence rows, or home yards.
5. Before disposing of empty pesticide containers, wash them out; break glass 
containers at the disposal site, and puncture metal containers to prevent 
reuse. Select burial sites away from water supplies and cover adequately 
with soil. Burn empty pesticide paper containers--but stay out of the smoke.
Do not reuse empty pesticide containers.
6. Wash yourself and change to clean clothing.
7. A good place to dispose of pesticides and empty pesticide containers is at a 
state-approved land-fill dump.
8. Do not store or use unlabeled pesticides.
9. Pesticide storage areas should be kept orderly; closely supervised; and pref­
erably locked.
10. Do not store pesticides near food, feed, seed, or medicines of any kind.
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11. Store pesticides out of reach of children, irresponsible adults, and animals.
12. Pesticides should be stored in their original, labeled containers for proper 
identification so that important instructions can be seen and followed.
13. Pesticides should be stored in a well-ventilated, cool, dry area that is not 
subject to freezing temperatures.
14. Stored pesticide containers should be checked frequently for leaks.
15. Different types of pesticides (for example, herbicides and defoliants) should 
be kept separate from others to prevent cross contamination.
16. Do not store dry pesticides on an oily floor.
IX. COMMON TERMS FOR CUSTOM APPLICATION OF PESTICIDES
1. Absorption--the entrance of a chemical into a plant or microorganism.
2. Acaricide--a chemical used to kill mites (an insect relative). Also known 
as miticide.
3. Active ingredients--the actual amount of pesticide present in the formulation.
4. Adsorption--the binding of a chemical to the outside surface of small soil 
particles (soil colloids) or to plant parts.
5. Aerosol--suspensions of a liquid or solid in air.
6. Annual weeds--weeds that live one year and are perpetuated only by seed.
7. Antidotes--a remedy used to counteract the effects of a poison.
8. Application Rate--similar to dosage but more inclusive. For example: apply 
malathion at 1 pound actual per acre in 10 gallons of water.
9. Attractant--a substance used to attract destructive animals. Usually used 
with a killing agent.
10. Band application-application as a band usually made over or beside a crop 
row.
11. Basal application--application as a band directed at the base of a plant.
12. Biennial weeds--weeds that live for more than one year but not more than two 
years.
13. Biological control--control of pests by means of living organisms like pred­
ators, parasites, and disease-producing organisms.
14. Broadcast application--application made uniformly over an entire field.
15. Carcinogen— a substance that will produce cancer.
16. Carrier--inert material such as dusts, clays, oils, water, and air, that is mixed 
with the pesticide and provides for more uniform dispersal of the pesticide.
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17. Chemosterilant— a chemical used to sterilize insects.
18. Chlorinated hydrocarbon insecticide--a synthetic compound that contains hy­
drogen, carbon, and chlorine. They are persistent insecticides that kill 
insects mainly by contact action. They are insoluble in water and are de­
composed by alkaline materials and high temperatures. Examples: DDT, aldrin, 
dieldrin, heptachlor, lindane, toxaphene, methoxychlor.
19. Compatible chemicals--chemicals that can be mixed together and still maintain 
a satisfactory physical state without decreasing their effectiveness against 
the intended pests.
20. Concentration--the amount of actual pesticide or active ingredient contained 
in a formulation or mixture to be applied.
21. Contact herbicides--herbicides that kill on contact. Example; paraquat.
22. Crop tolerance--the degree or the ability of the crop to be treated with a 
chemical but not injured.
23. Desiccant--material that cuts through or penetrates the skin of insects or
the leaf surface of plants and cuases their tissues to dry out.
24. Diluent--any material used to dilute a pesticide to the desired concentration.
25. Directed application--implies application to a specific kind of plant or parts
of a plant.
26. Dosage--the amount of pesticide to be applied per given area (like an acre) 
or per unit of water.
27. Drift--movement of material outside the intended target area during or short­
ly after application.
28. Emulsifiable concentrate--a liquid formulation containing a high amount of 
pesticide dissolved in a solvent together with an emulsifier. Designed to 
be mixed with water to the desired strength before being used.
29. Emulsion--a mixture in which the pesticide in a liquid form (as minute glob­
ules) is suspended in water.
30. Formulation--the form in which the pesticide is offered for sale to the user, 
as emulsifiable concentrate, wettable powder, granule, dust, oil solution, etc.
31. FC, "Full coverage"— means that the total amount of pesticide spray applied 
will thoroughly cover the crop being treated to the point of runoff or drop.
32. Fumigant--a chemical which as a gas kills destructive animals and plants.
33. Fungicide--a chemical used to kill fungi.
34. Fungistats--a chemical which inhibits the growth of fungi.
35. Granules--a formulation in which the pesticide is attached to particles of 
some inert carrier like clay or ground corn cobs. Size of most presently 
used granules is 15 to 40 mesh.
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36. Growth regulator--a hormonal chemical capable of changing the growth char­
acteristics of a plant.
37. Hazard--the likelihood that a pesticide will cause harm when used as proposed.
38. Herbicide--a chemical used to kill or inhibit plant growth.
39. Insectieide--a chemical used to kill insects.
40. Label--a printed statement affixed to the pesticide container by the manufac­
turer listing the contents, directions for use, and precautions. A pesticide 
label must be approved and registered by the Federal EPA and the State Depart­
ment of Agriculture.
41. Larva--the immature or worm stage (caterpillar, maggot, grub) of an insect 
which passes through 4 stages (egg, larva, pupa, adult) in its development.
42. Larvacide--an insecticide used to kill larvae of insects.
43. LC50--amount of pesticide in water or air required to kill 50% of a test
animal population in a 24-hour period. Usually used for fish.
44. LD50--amount of pesticide taken orally or dermally required to kill 50% of a
test animal population. Lethal dose 50. Usually expressed in terms of mil­
ligrams of pesticide per kilogram of body weight of the test animal.
45. LV, "low volume"--means that the total volume of pesticide spray applied is 
adequate to uniformly cover the crop but not as a full-cover spray to runoff.
46. LVC, "low volume concentrate"--refers to the pesticide formulation designed 
for "Ultra Low Volume" (ULV) applications. Usually a highly concentrated 
liquid formulation of a pesticide applied undiluted or with only a small 
amount of diluent added (usually an oil).
47. 50-mesh screen--screens or strainers which have 50 holes per linear inch.
48. Mg/kg--used to express the amount of pesticide in milligrams per kilogram of 
animal body weight to produce a desired effect. 1,000,000 milligrams = 1 
kilogram = 2.2 pounds.
49. Nematocide--a chemical that kills nematodes.
50. Nematode--generally microscopic, unsegmented roundworms, usually living free 
in moist soil, water, or decaying matter or as parasites of plants and animals.
51. Nozzle--a device for metering a spray solution.
52. Nymph--the immature stage (resembling an adult) of an insect which passes 
through 3 stages (egg, nymph, adult) in its development.
53. Organic phosphorus insecticide--a synthetic compound derived from phosphoric
acid. Organic phosphorus insecticides are primarily contact killers with 
relatively short-lasting effects. They are decomposed by water and high tem­
perature. Examples: malathion, parathion, diazinon, phorate, TEPP, dime-
thoate, etc.
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54. Orifice--an opening in a nozzle tip, duster, or granular applicator through 
which the spray, dust, or granules flow.
55. Ovicide--an insecticide used to kill the eggs of insects.
56. Parasitic insect--an insect which lives in or on the body of another insect 
at its expense.
57. Pathogen--an organism or agent capable of causing disease.
58. Perennial weed--a weed that lives for two or more years.
59. Pesticide--a chemical or mixture of chemicals used to kill any animal or 
plant considered as a pest.
60. Phytotoxic--a chemical that is injurious or poisonous to plants.
61. Poison--a chemical causing a deleterious effect when absorbed or eaten by a 
living organism (biocide).
62. Postemergence--implies application of a chemical after emergence of the crop 
or weed.
63. PPB--two crystals of sugar in 1,000 pounds, 1 ounce in 8,000,000 gallons, 1 
inch in 16,000 miles. (PPB = parts per billion)
64. PPM— two crystals of sugar per pound, 1 ounce in 8,000 gallons, 1 inch in 16 
miles. (PPM = parts per million)
65. Predatory or predaceous insect--insects which feed on other insects.
66. Protectant--a chemical used to prevent infection or infestation by an organism.
67. Preemergence--implies an application of a chemical before emergence of the 
crop.
68. Preplant treatment--treatment before planting.
69. Pupa--the resting stage of an insect which passes through 4 stages (egg, 
larva, pupa, adult) in its development.
70. Repellent--a chemical used to repel rather than kill an animal pest.
71. Residual--a characteristic of a pesticide to persist after application in 
amounts sufficient to kill pests for usually several days to several weeks 
or even longer.
72. Resistant species--pests that survive relatively high rates of application.
73. Residue--amount of pesticide present after application.
74. Runoff--pesticide material that is carried away from an area by flow of sur­
face water. Also used to describe the rate of application to a surface, i.e., 
"spray to runoff."
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75. Safety--the practical certainty that injury will not result from the proper 
use of a pesticide.
76. Selectivity--ability of a chemical to kill some pests but not affect others.
77. Selective herbicides--herbicides that enter the plant and are translocated 
to critical areas and thus are systemic.
78. Soil sterilants--completely prevent growth of higher plant life.
79. Soil sterilization--treating soil by heat or chemicals to kill living or­
ganisms .
80. Solubility--the maximum amount of a liquid or solid that will dissolve in a 
liquid.
81. Soluble powder--a powder formulation that dissolves and forms a solution in 
water.
82. Solution--a mixture in which the pesticide is dissolved, in a liquid, usually 
in an oil solvent. The pesticide as individual molecules is evenly dispersed 
among the molecules of liquid.
83. Spot treatment--application to a restricted or small area.
84. Surfactant--a material which reduces surface tension between two unlike mate­
rials such as oil and water. A spreader or wetting agent used to increase 
coverage of the surface being sprayed.
85. Suspension— a mixture in which the pesticide in a solid form (tiny particles) 
is suspended in water.
86. Susceptible species--pests readily killed by relatively low rates of chemical 
application.
87. Symptoms--responses of a plant or animal to the pest's activities.
88. Synergist--a chemical that when mixed with a pesticide increases its toxicity. 
The synergist may or may not have pesticidal properties of its own.
89. Systemic pesticide--one absorbed by treated plants or animals and translocated 
via their circulatory system to most all tissues.
90. Tenacity--tendency of a pesticide deposit to resist removal by weathering.
91. Tolerance--the amount of pesticide deemed safe and permitted by law on an 
agricultural product.
92. Topical application--implies application to the top or to the upper surface 
of the plant; thus applied from above.
93. Toxicity--capacity of a pesticide to do harm.
94. Toxin--a poison produced by a plant or animal.
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95. ULV, ’’ultra low volume”--spraying by air or ground, an insecticide undiluted 
and in a very concentrated liquid form. Dose usually from 2-16 fluid ounces 
per acre but always less than one-half gallon per acre.
96. Volatility--the rate of evaporation of a chemical.
97. Wettable powder--a powder formulation containing a wetting agent that causes 
the powder to form a suspension in water.
X. AVAILABLE PUBLICATIONS
Circulars and leaflets containing descriptions and control suggestions for economic 
pests are available at the county Extension adviser offices or from the Office of 
Agricultural Publications, 123 Mumford Hall, Urbana 61801. Be sure you have the 
latest version or revision of each.
Herbicide Guide for Commercial Vegetable Growers (revised annually), Illinois 
Circular 907.
Band Spraying Preemergence Herbicides, Illinois Circular 1047.
Calibrating and Adjusting Granular Row Applicators, Illinois Circular 1008. 
Calibrating and Maintaining Spray Equipment, Illinois Circular 1038.
Using Preemergence Herbicides, Illinois Circular 932.
Legal Aspects of Crop Spraying, Illinois Circular 990.
Prevent 2,4-D Injury to Crops and Ornamental Plants, Illinois Circular 808.
Keeping a Lawn, Illinois Circular 983.
Insect Control by the Homeowner (revised annually), Illinois Circular 900.
Pesticide Use in Illinois (available from the Division of Plant Industry, Illinois 
Department of Agriculture, Springfield).
Weed Control Guide (revised annually) in Agronomy Handbook, Illinois Circular 1069.
Insect Control for Commercial Vegetable Crops and Greenhouse Vegetables (revised 
annually), Illinois Circular 897.
Insect Control for Livestock and Livestock Barns (revised annually), Illinois 
Circular 898.
Insect Control for Field Crops (revised annually), Illinois Circular 899.
Home Orchard Pest Control, Illinois Circular 1001.
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25 YEARS OF SPRAY SCHOOL
R . A . W oodis
The Illinois Custom Spray Operators Training School is not one of the programs that 
happens every year just because it always has. Twenty-five years ago, when H.B. 
"Pete1' Petty, University of Illinois Extension and Natural History Survey entomol­
ogist, first conceived of such a school there was a need for it. And the need 
still exists. Petty originated the school in 1949 and has been chairman of the 
event ever since.
Petty says that custom spray operations in Illinois really began about 1946-47. 
At that time, applicators were contracting to spray barns for fly control and for 
fly aerial application of materials to control corn borers. But there were no 
controls, no uniform standards for applicators at that time.
In his role as Extension entomologist, Petty talked with many individual custom 
applicators about the need for a stabilizing factor such as an annual custom 
sprayers training school could provide. Most agreed and thought the school was 
a good idea.
Petty first contacted the U. of I. Agronomy Department for its assistance. W.O. 
Scott, Extension agronomist, offered to help, and he and Petty began to plan the 
first Illinois Custom Spray Operators Training School with the cooperation of the 
U. of I. Departments of Agricultural Engineering and Horticulture and with support 
from the Office of Agricultural Communications. There was no Department of Plant 
Pathology at the University of Illinois at that time, but after it was established 
in 1955, the Plant Pathology Department played an important part in each Spray 
School.
Where were Spray School participants to come from?
Petty's first step was to write to agricultural chemical dealers and distributors 
in the Midwest and to Cooperative Extension Service advisers in each Illinois coun­
ty asking for names and addresses of local people who were doing custom applica­
tion work. Thus Petty compiled what was probably the first more-or-less complete 
listing of custom spray operators in the area. Everyone on the list was invited 
to the first Illinois Custom Spray Operators Training School. About 125 indicated 
they planned to attend.
The first Spray School program was scheduled for the 150-seat auditorium in the 
old Agricultural Engineering building on the U. of I. Urbana-Champaign campus. By 
noon, however, the room was overflowing, and the program had to be moved to a 
larger auditorium in Davenport Hall. Final registration for the first Spray School 
was 358.
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From that beginning Spray School grew. A record 1,378 people attended the 24th 
school in 1972. The attendance for the first 24 schools was:
1949 - 358 1957 - 600 1965 - 1,034 (l173 13 ?sT
1950 - 282 1958 - 700 1966 - 1,242 V‘fry — I zo<\1951 - 225 1959 - 650 1967 - 1,215 / ? i y s' (o1952 - 200 1960 - 750 1968 - 1,304 l  l/ f \ -7 /*1953 - 385 1961 - 700 1969 - 1,359 (?7^ i ^
1954 - 525 1962 - 750 1970 - 1,264 / ? ? 7 1 70S"
1955 - 545 1963 - 700 1971 - 1,309
1956 - 650 1964 - 800 1972 - 1,378
Why do they keep coming?
Perhaps the most important reason for the success and growth of Spray School is 
the same reason why the school was started in the first place: there is a need
for it.
That there is still a need can be shown in terms of increased pesticide usage. In 
Illinois alone, farmers treated an estimated 6,768,580 acres of field crops with 
insecticides during 1972. Add to that the insecticides used on trees, lawns, 
buildings, and livestock, plus herbicides and fungicides, and the amount is stag­
gering. But along with increased usage, the custom spray operators’ trade has 
become more complex and technical. And the pressing concern for environmental 
quality demands that he know his business.
The new federal Environmental Pesticide Control Act and provisions for licensing 
custom sprayers in Illinois and other states will likely extend the need for 
education--and for the Illinois Custom Spray Operators Training School--into the 
future.
Petty and his associates make sure that the Spray School participants get what 
they want and need. Each year, everyone on the Spray School mailing list (about
4,000 now) receives a card asking for suggestions on future Spray School topics. 
From their suggestions the staff compiles a list of topics most frequently re­
quested and lines up top-notch speakers. The highlights of their presentations 
are put together in the Spray School book.
The registration fee is kept as low as possible, and all commercialism is prohib­
ited. Agricultural chemical dealers, salesmen, and technicians make up nearly one- 
half of the Spray School audience each year, but they come to learn, not to sell 
products or make deals.
The Illinois Custom Spray Operators Training School stands as testimony to the 
fact that there is always a need for good, timely information, presented in an 
easy-to-digest format.
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Custom Spray School Attendance in Recent Years
1967 1968 1969 1970 1971 1972 Average
Industry representatives 504 525 553 476 493 507 510
Farmers 151 134 129 109 135 133 132
Custom ground operators 225 291 313 349 301 347 304
Seed company representatives 90 120 103 79 89 87 95
Farm managers 25 35 32 29 21 29 29
Aerial applicators 28 28 40 30 47 61 39
Canning company representatives 13 21 18 22 10 13 16
State and federal employees 57 48 46 41 64 63 53
County Extension advisers 53 45 40 41 52 63 49
Faculty and speakers 37 45 38 37 54 46 43
Press 10 12 6 8 14 7 10
Students 22 9 41 14 27 22 23
Others 0 3 0 29 2 . 0 6
TOTAL 1,215 1,304 1,359 1,264 1,309 1,378 1,309
Custom Spray School Audiences
1953
1967-1972 
Six-year average
Number Percent Number Percent
Ground operators 103 26.9 304 23.3
Aerial operators 25 6.4 39 3.0
Commercial sales 172 44.7 510 38.9
Farmers 85 22.0 132 10.1
Others . . . . .. 324 24.8
TOTAL 385 100.0 1,309 100.0
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SOME OTHER PUBLICATIONS FROM THE 
COLLEGE OF AGRICULTURE
W e e d s  o f  th e  N o r th  C e n tr a l S ta tes . 2 6 2  p a g es , 2 0 0  d r a w in g s . $ 1 .0 0
This book is a manual for the identification of more than 200 weeds, includ­
ing all those commonly found in the North Central Region. It contains brief de­
scriptions of each weed and detailed line drawings of plants and plant parts. Small 
outline maps show the prevalence of each weed in Illinois and the other states of 
the region. Originally prepared by a regional committee for which Dr. Fred Slife 
was the Illinois representative, it has been revised and reprinted several times.
P o iso n o u s  P la n ts  o f th e  M id w e s t  a n d  T h e ir  E ffec ts  o n  L iv es to ck . 1 8 4  p a g es , 4 7  
p h o to g ra p h s , in c lu d in g  16  in  fu ll  co lor . $ 2 .0 0
More than 50 plants poisonous to livestock are discussed in detail, with sections 
describing the plant, its habitat, the conditions under which it poisons livestock, 
control or prevention of poisoning, toxic principles, clinical signs, and suggested 
treatment. The authors, Robert A. Evers and Roger P. Link, are from the State 
Natural History Survey and the College of Veterinary Medicine, respectively.
1 9 7 3  I llin o is  A g r o n o m y  H a n d b o o k . 6 4  p a g es . 5 0  cen ts
Latest recommendations for growing corn, soybeans, wheat, barley, oats, and 
hay, and hay, silage, and pasture crops. It includes information on soil testing, 
fertilizers, soil management, and weed control. It was prepared by the staff of our 
Department of Agronomy.
To order any of these send your check to :
Office of Publications, College of Agriculture 
123s Mumford Hall, Urbana, Illinois 61801
Many of the abstracts in this manual are research reports, and 
often the chemicals listed are not registered for such use by the 
public. Those listed in the official Circulars in the back of this 
booklet are officially registered for the enumerated uses. Even in 
these instances, it is recognized that extreme variations in weather, 
cropping practices, fertilizer use, application techniques, use of 
other pesticides, and other factors may influence the effectiveness 
of the chemical. Adverse effects, such as poor results and plant 
damage, should always be reported to your county Extension ad­
viser so that he may inform the interested people at the Univer­
sity of Illinois College of Agriculture and the Illinois Natural 
History Survey.
Many of the chemicals listed herein have common names 
which are used in preference to trade names. However, it is also 
possible that a chemical may only be known by its trade name. If 
there is more than one trademarked product for the same chemi­
cal, we ordinarily use the common chemical name, but occasion­
ally through oversight an error may be made. If this has occurred, 
accept our apologies and call this oversight to the attention of the 
author of the article.
January, 1 949 . First Sprayers’ School
G. C. Decker said, “Watch road sides, fence rows and meadows for newly hatched grasshoppers in May, June and July.” Hasn’t changed a bit.
F. W. Slife said, “Some of these new chemicals may have features that will adapt them to wide­
spread use.” They did.
R. W. Link said, “Lead and arsenic residues are dangerous to animal life. Mercury and nicotine 
are, too.” They still are.
H. B. Petty said, “Public relations are a vital part of the crop duster’s business.” More than ever. 
W. N. Wandell said, “Destruction of herbaceous and shrub cover on farms may seriously affect wildlife populations normally present.” It did happen.
January, 1953 . F ifth  Sprayers’ School
H. B. Petty said, “Do not attempt the fly-control job unless the farmer cleans up the breeding 
spots.” Sanitation -— a step in pest management.
Dean Roy said, “Finding brush is just a matter of getting past the city limits of any town.” Pretty 
close, now.
Dana Stewart said, “Properly, spraying should be considered as one step in an over-all weed con­
trol program.” We practiced pest management then, too.
January, 1 958 . Tenth Sprayers’ School
F. W. Slife said, “If good chemicals are ever developed for use on soybeans, there should be a real 
interest in them and a real need for them.” That came true.
Steve Moore in discussing fundamental principles for controlling stored grain insects said, “ (1) 
Practice good sanitation. (2) Follow clean-up with a bin spray.” Good management, again.
W. O. Scott said, “Cultivation is still the most important weed-control measure in corn.” It still 
is important.
January, 1 96 3 . F ifteenth  Sprayers’ School
J. H. Bigger said, “The amount of insecticide remaining in the soil . . .  is of considerable impor­
tance to the corn producer.” How true.
Wendell Bowers said, “More agitation is required to assure uniform application of wettable 
powders.” Not a tall story.
Malcolm C. Shurtleff, Dwight Powell, and M. P. Britton said, “National losses from plant diseases 
are estimated to be $3.8 billion annually.” For better or worse.
January, 1 968 . Twentieth Sprayers’ School
H. G. Alford said, “Few, if any, products are more closely regulated than those intended for use 
as pesticides.” It’s getting worse.
W. H. Luckmann said, “Insects have developed resistance to the chlorinated hydrocarbon insecti­
cides, and legal implications are restricting the use of chlorinated hydrocarbon insecticides on 
many crops and farms.” We are almost there.
E. L. Knake said, “If we know the most effective site for herbicide uptake by the plant, we can 
more logically select the most appropriate placement for the herbicide.” Put ’er there, buddy.
